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Abstract

Quantum Chromodynamics, as a fundamental quantum field theory which describes strong
interaction, has two salient properties: Confinement and Asymptotic freedom. Lattice QCD cal-
culations showed that at ultra high temperature or high energy density nuclear matter undergoes a
phase transition from confined hadronic phase to a deconfined state of matter named the Quark-
Gluon Plasma(QGP). This QGP state is believed to have existed in the early Universe which is
about one micro second after the Big Bang. The Relativistic Heavy lon Collider(RHIC) located
at Brookhaven National Laboratory (BNL) was constructed to search for this new state of matter.
Plenty of Experimental results from RHIC showed that the hot and dense matter which cannot be
described with hadronic degrees of freedom was created indeed in central Au+Au collisions.

The observed jet quenching phenomenon was understood as arising from parton energy loss
through gluon bremsstrahlung radiation during the propagation of partons in the dense medium
created. In the mean time, the measurement of azimuthal anisotropy v for light hadrons indi-
cate that the development of partonic collectivity in a very early stage of the collision. Models
based on gluon radiative energy loss mechanism can describe the RHIC charged hadron R 44 quite
well. However, the nuclear modification factor of non-photonic electrons from heavy quark semi-
leptonic decays is comparable to that of light hadrons in /syy=200 GeV central Au+Au col-
lisions, which indicates that heavy quarks may lose a substantial amount of energy in medium.
The large suppression of non-photonic electron production challenges the understanding of parton
energy loss mechanism via gluon bremsstrahlung. Theoretical calculations predicted that the en-
ergy loss of heavy quarks is much smaller compared to that of light quarks due to its large mass
thus the much smaller acceleration under the same kick from the medium constitunents("dead-
cone effect"). In the mean time, the observed large non-photonic electron v, clearly indicates a
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strong coupling of the heavy quark to the medium. In order to understand on how heavy quarks
are coupled to the medium leading to large energy loss and large flow, one needs to separate the
bottom quark contribution to non-photonic electron measurements. Right now, we cannot directly
measure charm quark and bottom quark at RHIC, this will be possible after the completion of
the STAR Heavy Flavor Tracker (HFT). We have used an indirect way to disentangle charm and

bottom quark contribution to non-photonic electrons.

In this thesis, we construct the azimuthal correlation between non-photonic electron and
charged hadron from RHIC run 9 /sy =500 GeV p+p collision. In order to improve the statistics
at high pr, we choose high tower triggered events. We use STAR TPC combined with BEMC
and BSMD to improve the electron identification ability at high py. The charm(bottom) decayed
electron azimuthal correlation with charged hadron has also been studied by using PYTHIA Monte
Carlo event generator for /sy y=500 GeV p+p collisions. They have different correlation shape
on near side due to their different mass. Thus we can compare PYTHIA simulation results to

experimental data to extract bottom contribution to non-photonic electrons.

Our extracted bottom contribution to non-photonic electrons in /sy =500 GeV p+p collision

at 6.5< pgectron<12.5 GeV/e is well above 60%.

We have also investigated dihadron azimuthal correlations relative to the reaction plane in
Au + Au collisions at /syy=200 GeV using a multiphase transport model (AMPT). Such re-
action plane azimuthal angle dependent correlations can shed light on the path-length effect of
energy loss of high transverse momentum particles propagating through a hot dense medium. We
construct dihadron azimuthal correlation function according to different trigger particle emission
angle ¢, = ¢ — Vp, and find the correlations vary with ¢, which is consistent with the experi-
mental observation by the STAR collaboration. The correlation functions on the away side present
a distinct evolution from a single-peak to a broad, possibly double-peak structure when the trig-
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ger particle direction goes from in-plane to out-of-plane with the reaction plane. The away-side
angular correlation functions are asymmetric with respect to the back-to-back direction in some
regions of ¢,. In addition, both the root-mean-square width (W,.,,s) of the away-side correlation
distribution and the splitting parameter (D) between the away-side double peaks increase slightly
with ¢4, and the average transverse momentum of away-side-associated hadrons shows a strong ¢,
dependence. Our results indicate that a strong parton cascade and resultant energy loss could play
an important role in the appearance of a double-peak structure in the dihadron azimuthal angular
correlation function on the away side of the trigger particle and the path-length effect in jet-medium

interactions is very important.

Keywords: RHIC, QCD, Quark Gluon Plasma, Energy loss, Heavy quark, Non-Photonic Elec-

tron, Electron-Hadron Correlation, Bottom Production, Di-hadron correlation, path-length effect
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A BB ARAE, AT AR O 7 2, KR R BE AR R I 8] Y DT A — N BRI
AR, RSO, B EARE R, g m TS MR R RE R

Eo6m



T ST 3 7

Z YA TG o Bt 1A P AR AR ORI 1S e e 135 B 148 QGP (A7 AE I RN (1 e,
REARRIHRIZI I H], ik B2 E IR GRS IR A T, 25 RGO 7L, X
I A S TR 1k, RGBT (1 SR AN P R i 5 A AR T AN A A R
GEAk SRV A L RIE BIEh ) S R 5 (R SR Thor XN 98 1 18] (3R HIOR 5208, T
MIshEAE TS, KRR G R Al X e 240 N AR g 1T oK

. T, K, p, ...
w, K, p, ... time
T,
/

Mid Rapidity

Hydrodynamic

Evolution Pre-Equilibrium
Phase (< 1)

a) without QGP// \\ b) with QGP z

B 1-5 3 Rl I A Ak s = I [12].

QGP fFAE I T e 2 36, FATTICIE EH AN 2] QGP ¥ iy, s o il i i Fix
48 QGP ¥4l LU AL AR SR 1 MR BN R 2] QGP I MIESE . RHIC J247 BLR ™4
T RERBRIAE TSR QGP A7 AE [13], M AL FR W v ORI [ L A SR AR 2w, X
SeZ R AR HHAE < - b OV 7 2 1 BAT 1 e R AR M s 0 (R (R S

LR s N0 e 1 0 i o B U s 0178 T e Y 1 P B U e Y 0B S i R W VA
T TR, NS R AR S s MU T IR BT . R RHIC 7 AR fr it

ET R



8 F—F 5|

il

TEAEKERA T A, FErP i) — SOWEE AT BE S AR PR o7 H X B EUE A 5, 10 5y — SOt
T A BB T AR QCD BB TG, 0 U AR (K358 43— v I 2k 1 e
FLR T H g TR I RS R [14], DR o B v 50 e (R 7 (0 7 A 2 o
%, X —ILZ M “WHERE K" (jet-quenching), STAR 74 - 4x b LVl WL L3 T 3% —
WA 15, 16]. STAR A I X5k 175 7 A RIRAESE T WHEW KIS . Ho5E, EHF—1m
BB RV il AORE T, AR e ST AR BE 5 R A BEORL 1 AR T il AR 1 1 U5 A A 20 A
B, B 1-6JEIR IS STAR HEALI ptp, d+Au 1 AutAu =AMilf 4 22 45 h XU -1~ 67 F 5%
KRG 17]. WA BLE ], X ptp MifE, 76 Ag = 0( “near-side” ) Al Ag = m(
“away-side” ) PN, 43 IR “near-side” WEAE AN b RS 7 10138 B D BB 43 1 O
WERAE B “away-side” WiVT . 7E d+Au lEdE P4 E S 7 AN I . SR, 7E
AutAu HPOAERET, T QGP IAETE, 1E “away-side” (A¢ = 7) MIWHEWR T, HIbA
IS ], AutAu OB “away-side” [R5 £E 5 TR 3E 0 J8 110 3056 4 I I R
T5 QGP MHEAEM, SR K —E 7 KR

- e d+Au FTPC-Au 0-20% =

0.2~
- - —— p+p min. bias jf\i\ﬂn T

* Au+Au Central

1N 500 AN/A(A)

1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
-1 0 1 2 3 4

A ¢ (radians)
Bl 1-6 ptp,d+Au il AutAu Al X777 07 M ORI B [17].

“CWEEVER” PLB AT LU S S BN R AR —— BB IR T (Raa) BRI

E8 W



B STie X 9

BEEAK,  Raa FIE XN AutAu flEf R 7 (07 BATS T p+p SESE R 7 78T Au

+Au EHE LT - TP RRLE RO 2 R EER,

1 d2NAA (pt)/dptdy
< Nyin > d*Npy(ps) /dpedy ’

Horby < Ny > R B TR RGN 7% T P RREE T I950 Raa W URON By

Raa =

(1-2)

2,0 ~e-d+Au FTPC-Au 0-20% -
IIE'E - —4— d+Au Minimum Bias §
151 .
1k - ke ]
0.5 .

B * Au+Au Central A ¥

1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I

% 2 4 6 8 10

B 1-7 AutAu TUORHEFR d+Au BERE T RS IER - Raa B pr FIOCE [16]6

TAE G ECE Y U T2 BIRAER], WORBA N RN, Raa LEATRAT pp XA 12 15 45
T 1o AE d+Au bl AP [16],  Raa AEHRESNEXAINT 1. {HA21E Au
+Au HPDRERE Y, RS A R AT Raa TEAR KB pr Y0 /N T 1, Wi 1-757
Ro rIBER TS FAE Y QGP M AR 5 IR 4w s, bt liaepizk, ALl
LI AutAu WS SRR T D pp Al

RHIC ) 5) — AN AR5 5K B S Al 4 A= 1) 5508 ) T3 B0 E AR e R B PR R AR R
TR AR SRR VRN [19, 20T X AN o (0 5 18 7, it I e A1 D ) o 8 (X sl S
AT AA IR, A SR ECE Y TR AL o 2 TR AR R AR S A T, S 8 S o P2 s
SHAR O T AR A5 1) S PR (R S B, % 1) S P ) s T 0 S 4 e X 3 BIOR ML 1B

o m
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10 F—F 5|

il

Bl 2 [0 B T A A 3 AT A SRR o RSB FAES) B2 0] i, SRk 43 T A A
AHRE T | NP TR RS B TT [18], B3 2R Z EE M R, Hbh I RECEB KT .
WLF 7 A1 43 A B S R T m] AR 7R A,
d’n
prdprdg
Hrh o R FIITALA, Vg NP, e ARG W AREE S 5 v 111, E

S B R ) SIS P R ORI R ) S NP T EA T T

x (1+2Zvncos n(¢ — Vg)), (1-3)

AL REOE RS 0 SIS H, e T LA BUR 2 U -
v, =< cos[n(¢p — Vg)] >, (1-4)
JLrP ) — B A S R T R vy B o FRATTSM PR ELHER (directed flow) FHA [ i
(elliptic flow)o vy EAFALI FEFF R EP LUK, WIARRL T [B) (R B aE,  38 1% ) %
[ S5 1 3 A AL T Ok PR R AL 7 (1 ) 24 ) 1) 4% o) S P U A R BR i, R] WP AV R0 2 ) 3R
G AL AR BOAR T UK — AN S8, 28 BN T OREAN R R S 5 7 AR AN R R S)
XA R B 1-8 ORI & STAR F PHENIX W & (1A [RIFP S 1R 5 1 RO A 15 3
FH vy BAT pr A4, oo ¥ i e JE VAR S ) O S AR . AN T LA
TEARME BN 5 X ] (pr<2 GeV/c), wRTRILHIARS) )% 1047 K, LEARIEI pry FTRBK
FRPRL5~ O R vo B/, B P AR TR TR BN I 25 BT SR A R 5 1) wo, EATIAEIX
— pr DRV RRAECAT i 0d S50 B 2, Xt R SR A B R LR A =22 T o AR ]
pr XIH], SRS RS il TR, AEX A, v AP T pr, 1
TR, I HAE RN FRIE S0 44T R, RS B O 2 o R i
T vg, T A AR T] DL LI U MR I — IR [24--27]. FES AL AR, KT
[ 777 A e A A A T 2053 5 ve 43 A, A T3 pr AT, I pr/2 A5
BRAATR, X TET, EH A pr/3 WA E ATk (28] BEAIZ LR
AT LUHT BAT B 23 2] B
Wl (py) ~ ngvi(pr/ng)s ng(meson) =2, ny(baryon) = 3, (1-5)

F10 W
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J_ T
0.3 Hydro model

>

0.1

PHENIX Data STAR Data
0w * W'+ 7
Y K'+K A K
0l # ________________________ O p4p O A+A |
l L | L | L l
0 2 4 6
p, (GeV/c)

B 1-8 RHIC 55 200GeV Au+Au filffi# ' STAR [20] A1 PHENIX [21] SZ562H P (AN [ B 28 FRORL 5466 3
vy BEE MBI pr ARG R, M2 TAARS) ) #4553 [22].

HZ LGB, 511 1) v U HEANTIA 5 W B H YJUE, BT v, BRI =44
T3S v A, TS, BRI AL 9345 5 AR (Number of Constitute Quark Scaling,
NCQ-scaling). #4538 (1] vy Al pr ML 5w B H AR LUG, Eh ) pr WHE, Bra
THIMGIENR va/ng BERESN & pr/ng KRR LT H B — 5 b, il 1-90R, RILH
NCQ-scaling, ff &% wA GHMMIE. 55 w4 SRR IS THEARRT EWREH 7> % 5
ORI A B o ok A T ZELA, DR AR G ik A I R 231 5 S A 20 A B 45 ) 5
PELE v AR B 7RI A5 P IRV S X005 30 0 0 SN2 T 98537 A5 R, RTG530
vy PRI 45 SR T LA S RHIC B 257 R4 v 7™ 2R T MR 4 10 ELAT SBURH FLA'E HY 10358 43 -1 400 ot
(s g UL o

11 3T
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T

- Fitto K and A

0.04 L 0 m Q4+

—— =t
o ® = +=

Y —
0.02 ;%Eﬁ A K3 O A+A

o T+t o p+p

0 0.5 I 1 I 1.5 I 2 I 2.5
p+/n, (GeV/c)

Bl 1-9 RHIC 54 200GeV AutAu 5 /)M Co R AN [F R 28 K 38T FHZH 5325 50 g FRBEI vo B FHEH 235 50
ng PRI pr IBREL b B2 2 bR B US UAT K A BIZ5 R [23].

1.4 RHIC HHAEGH T &

RHIC "5 2 - filf 4 A2 O ER 5 o (3R %5 SO M5 ) e PRIl = A4 1) 203 38 701
YRR R ERET s BRA EATT B PR AR XK (Charm~1.27 GeV, Bottom~4.20 GeV),
T& HALEERIIa B B A% T - A% Rl A, AR BT QGP ARAR, PRI TR
WIan w15 B HEIRS 5e AR 5, AR A R T A S R R S SO R R,
HHE O T2 RS s MR T A QGP WU BLAE N, EATE AR QGP
EEAAZ S, T2 T LU S 3 QGP {55 A I ERE [29--310. ¥ AR S R Bp LAk,
pQCD Fi I 5 TR % 50 7 5 QGP AH ELAE HI I 245 AR T8 5 e b 1 e [32, 33].
7E RHIC S5, AATIER T PR 1 7 328 I o o 20 Rl it = A ) E R 5 {5 : S
AN I A A e s R AR R HRE M RS A AR RS A
TR T AR AR R T (IEYEHL T ——non photonic electron B 1 1) ke [a) 45 -
WK 50/ 1o STAR Yl T 2 Ml REA MBI H DY — K-t 5§ 348 0E H %

FI2 ]
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HAI DO R A 7 AR A ARG R T A K e IS, WA 1-10 ZE B
7~ [35]0 A B REORIE B/ ML d+Au, B/ MOy AutAu F10-12% HODE AutAu fillf#E
BAFRIN do PN /dy BEAE PIARRERE L H Nosp 224G, AR RT DL 210 =AMl 4 28 58 1Y
25 S (VIR 4B T R BOEAE Noar bR, PRIMX IRk 0 SCRFR 5 v A Bl 4
S AL N, FE T DD 2800 QGP PR B — MR A R4

C}IA107__ T I T I T I T I T I T __ 5\ C IIIII T T IIIIIII T T IIIIIII ]
o - - estutfit ‘_t D' in Au+Au [x10°] 1450 o ]
i - D’ in d+Au [x2x10"] = ~ = -
% 5] ;D:+ez+u’ fit s e* i:‘A:ﬂ:u minbias _ '°>'. E SyS error SNN =200 GeV ]
O 107 T Dietit M cin AurAucentral 12% [x5] C ]
— |  —=Power-Law A u* in Au+Au minbias ] =} 400 - ]
% L[ — Blast Wave g u* in Au+Au central 12% [x5] ] ?'8 o (a) Au+Au ]
= = in d+A — - o ]
g e -k Cenral 1%
(S > E C ]
o > S L ]
g 10%«,\; (a) TOF Electrons | 300[- + * -
3 . . -] E — E
§1 g ‘- 7\ STAR Preliminary N 250 3
‘!U ., %.- = 200 :_ d+Au Au+Au _:
103 “ - ] o MinBias ]
R ~ .- e E :
- 8% ... ® = 150~ STAR Preliminary =
5| - @ —_ C ]
107 E']D QQ .* * E - E
L g - ] 100F ]
107 @, O | F NLO
C ]_I__l b 50— =
& i I 1 I 1 I 1 I 1 I 1 i : 1 1 IIIIIII 1 1 IIIIIII 1 1 IIIIIII 1 1 IIII:
10— 0

0 1 2 3 4 5 6 1 10 102 10°

Pt (GeV/c) number of binary collisions (Nbin)

B 1-10 /¢ &JE RHIC 5256 FPde/Mi Oy AutAu(S50A) F d+Au(ZS 02 MEfE =R 1 DO 18 7] 3 B 4y
i, 0 — 12% U0 E AutAu(H0 ) B Ml AutAu(SE 0 =) B AR 1 AR5 v P15 1 AR T ok
M) p FREF S, LU 0-12% HO B (S50 7 B) Ml /Mgty (20 F)AurAu i, d+rAu(FLR), prp(FF
277 ) Ml 2845 b P4 A P AR AR PR I B % . A B RHIC 200 GeV d+Au, f/Mhilr Au
+Au 1 0-12% 005 Au+Au Alf i 7F HH TR) R DX A X A 1A% 1 Ml = 2 1) 88 25 o il 3 785 T B o 7 Al i 4
H Nyin, 1172214 [35]0

FESEYS b2 i 7 AR R B R D AT LB R, A e AT A A B ]
MRAE, AR B T i Al S S S RAKRENA ST 5, 9 Bl HRE
)50 DO i Fauvt BN R U RIS 3.0 GeVie pr BRI LAY, il 41 5 4e
DK TR 20 B B 5 e 5k 1 BEAR KR P R B ) pp VU], AR 3K BT DR 2 2E
RHIC 3l (AR AL 5 IR 45 R .

F13 W
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1.41 ERZHEEMAFMERELTRELERT

e, R ERS R Tl R AR R R, RS DAY B A
Torlk, J/U AT AT IR TTER, W ARG I, BRSSOV IR
SCHIE S . RHIC FT UK B 22 B BOR R WIAE AutAu XpOERE b Cg ™4 T BHAf
4> B B SR YT, G A A HR A IE R M R AR A, WS F
w1 pr KA IE N T HARMIILS, LW R pr BORL 7R 5 1 808 1055 7 Y i HA7
(RVAHELAE AT 2% 7 AR 24k — 384 ae i, el BT 90 B IR 5 v A0 350 20 7~ ot v ) fi B 4%
RAGHE— 20 e BETRAT NS TR BOR B2 5 W) B A AR e R T AR A ) T R
512K (1) 2 BEH LR AR R B I R 1 A% AS IE N FIRAR IS, /6 RHIC RIS T B K A
Dy [36, 37]. ERE S0 IR FRIBUEST S5 S SOR AN, SER AN T iR L AR
R, TR S PRI, Xl “ SR (dead-cone effect)” [34], /ML
S 1) FEARHE 25 S BUR IR 5 s BB 1ok D o AR, FRATTAA RHIC SE56 45 5 P IR W 82 11X
—I%, A, AR RHIC Aut+Au SFCoilE = 28 (% B 7 A% AE IE I FAE R pr
DX ) I H AR 3R A FAEG [38], A 1-11077R,  IXa A BR % 7 fE QCD Al & i 2k
JEHRK— e, X —IL G AR FH B 103 T 174 SV b3 43 F = R i L
PORRMRE . HATA PR s, R AH RS s X ARG 7otk B0 W%
FE 4R s 5 50 P & TR DTk, PR BB 48 R AL ¢ LUK ( = 14GeV? ) fm) 8035 2% 18
SRR AL T BRI DR I TR, ) A A % 2 T P AR O I 3 1) SE G Hidls . B 1-11
SO B AR W E BN GIE R ¢=14 GeV?/ fm MR TS IR T 5458, e
JTREARZR I H L0 5 1 6 ) PRl ok ) R oS4 IR, ALt B2 Do 1HET
Mg R, WATES], @i WEYIESH, MATTE— e P bRk B 22 G T A TR
RER IR . FRATT A 22X ) AR %5 se M IS % ve 25 LR ARG i T I sTmk EL ), A4 R e 3 3
WA IEHE— D RS D TR -5 O e B Rk . JRATT AN B R 5 oo i RE R BUR 5 5 o

aj

F14 ]
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<<t1.8: L L L B B BB R LN R
0L qgFj(@) 010%central 0 — Armesto etal. (l)
14 [ ] vanHeesetal.(ll)
ool My = {3/(2nT) Moore &
"""" 12/(2nT) Teaney (Ill)

1

:II.I—IOI_I‘I Illlllllll!llllII|III|III:

0.8

0.6—

0.4 >

0.2 ql.'é"’g'-@'-é!@,q ¢ ¢ %
~ Au+Au @ \[§y, = 200 GeV mﬁmWw

0o | | | | | R | |

Bl 1-11  PHENIX I 0-10% AutAu W ARG T RIZAE IER 5 Raa BEH pr K224, B2
INER T R S5 R [41--43]

FEANTF R, RS ST R i PR S TR KR %, AR 5 Se AT 8825 T AE 5 B 7 1 ot
M HAE I SR DI GE R, JF BB pr FBTK, RS R stk bR, Rindi+H
HTEAT 15296 S5 AFIEANBE FLECI & B A, i HOXW D A P9I R AT IR R iR 2=, it
H T2 NS b X 7y HY RS S AR e xR E HL 7  mr o2 AR H B Bk

1.4.2 Fe6 8 F 4 E R

FAAE 1.3 TITIRIL, WARS) ) AR RAEAR pp X TA] BENS AR A M 1 3R e R 5t~ (1 AW 153
W vy RWIREFEAIIYIE T AT AR EAE T 1 T AL EBCE D . e ) pp X 18],
T IO B RE A LA SR R B R o 1 MG R, SR W vy R AR T BOB K
X IR T vy AU RE S 56 35 BATDR T IR A9 AT o SRR =25 S AT R AR UL 1R 280 b
I B G iksh Jr2# B v S B, R & SCRpi o T BEBVE BB, R RS 5
(K] vy BE— D REMRAL I %5 SEARER, IR 2 A ) il S BAT #  H H S RRT I ) 0 2
T, X n] DU 56 24 73 %5 po R R g E k. AN FE R S et i s wE AR 2, W
RAEM AR EIR S O vy IR 5 WAR R, RGN 4005 TR AR Gf (R G 6

F15 ]



16 E—53IE

TR VP o e B L B L L L LA UL ]
I i
> )
0.15 s 10v,p.>2GeVid ]

T _

o efy,tF ]

0.1 ]

- == Armesto et al. (I) 1

(] vanHeesetal.(ll) .

0.05 - 4 3/2rT) Moore & |
-------- 12/(2rT) Teaney () _|

0 _

11 1 1 I 11 1 1 I 11 1 1 I 11 1 I_

0 6 7 8 9

p, [GeVic]

B 1-12  PHENIX Jll i ) de /ML AutAu BERE G FE 1 BOREERNA vp (I (5 S0 5) A 70 (ZLE S0 TTHE) (1)
vy B pr MAAL, [P IR PR TS 45 2R [41--43].

AT H T SER 5 A A BRI, RHIC i AN GE H 0 5 F RS 00 51 1K) vg,  SEEG E 3B )
HARGHL 1 vy BEIANEE SO FLR S w177 07 A8 & 1) 2 1 . PHENIX W& 7 ARG vy,
WK 1-125771 [38], AEAK pr XIA] (pr < 2 GeV /c) MR R AR G 7 vy, MIAEX —
pr XA, ARG FEOR B RS TR, BRI S 7 R AEFM vy 45 1.4.1
AN BNM ARG R pr KIS IE B I AR, XA 45 Rk ZU S R R % 5o
B RAAEE B EAER- o A5 pr XIA], vy ARPRERAIC, AR AT RIS H T IX 3l & X [H]
JES S TR AR Ko 11 D 23~ F1 B 9t 7 HAT AN (22250 2L, Bk R A [
D fl B 58 vy, A FECAFMAEN T vy, PIEEHI A T vy WTFHESRIER
e e d = PO E B D N T

1.4.3 K5 EMIELETFHITER

B ok B TR AR S L F Tk, T B Arscds EISk HERIE B v T
I HXF D A WIGIEAE K pr VRS HAMBIN SR,  PRTAE FAT ARG B3~ 1% A vy FR00 2
GV ) R % 5 F4E 25 e 1 DT k. QCD FR Tl 35 IS4 ve AR 45 3 (M B LR AT IROK

Fl16 W
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IR, £ pr A 10 GeVie WL, PRLETIE 5 MR EEE R ISR TR
5o, (HRENTIRS 5, B EVREUN, R RSN RS IR O TR
R TOE I IERATE, X R SO 28 % T Xt ARG fe 1 A o2 A5 EE 2

STAR Fl PHENIX S5 41 73 1) 2238 35 F (A B2 1) 07 1K X 23 pp Aill 4 P (1928 25 v RIS
Fte B 1-13JER 2 EAT AT - 91 B OCHRAS 21 B IS se X E 6 F 7 I BTk,
STAR [FIINEFIH] e-D° f SRR XS se K 5Tk .t T DO &l LUE AR 2,
LI — 775 B AT R AN RO, SR FRATAT RS2, T gevt s idl, DO Mg
HAYH) 3.0 GeV/e LIR, JfHIRZERK

~ ~ 1
S [ ehcorrelation 3 oor ® PHENIXyl <035
+_ 1 © e-D’correlation 2 08§ —FONLL y=0
o [ —FONLL o 08— ) -
€ ool - FONLuncertamty [ S e S
4 E ° o.si |
0.6 2T -g 05F
: b Td
04 S | L 90% C.L.
L LKETE N
0.2 0.2
: T p‘+p@‘200‘GeV‘ o1 p+p at\s=200 GeV
NI NN NN NN | 7.-""
(\b 1 2 3 4 5 6 7 G111111111111111111111111111111

2 3 4 5

8 9 3 7
P; (GeVie) Electron p_(GeVic)

Bl 1-13 200 GeV p+p flffii o5 oo A8 ™ AR I HL -0 ARG FL 1 IO STk U BT BE A pr HOAZ 1L, 2K STAR
BRI E IR [39], 472 PHENIX S /E41 & 1) 45 2R [40].

1-1372 /2 STAR W B R =5 oot AR5 HiL 7 I o kBl pr A9AZAE, B2 AR ARG H
TAEIL AR 7 1) 5 PR RE SR T AEAE DT R A SRR AR 7, S SRR 45 R, AR SR R
S AR HL T Ik B SO R B AR T e-h Jr LA RIS AR B AR, 250
7 AR e-DO AL RIK I iR RIS R . Bt i BB ZAUR AR E, TS
RERGIRZE . WKE ok LRI AR T pr INTE ST, A pr 53 5 GeVie I
B E 50%. TSI g it B REL  He-DO SRR VEITE pr ~5.5 GeVie BHE TR H
JEEE STk, T HEX —Hls £ B e-h SCHR T VA B IS 5 AE X — pr BT 5T

F17T W
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Wk, AILX PR VAAS B S RAE R ZEVE H 2 — 3. B i 26483 FONLL pQCD #
WIFE LR, BEE IR T RN R ZEH, SCRE 45 RS FONLL Hig v A A EAE
SRR E VI A2 B

B 1-1347 18 PHENIX SER AR e-h SRIBCH AR 2 se X 406 HL 1 iR ot
Bk, ERAMM D/D — e* KTX X 3EAGEKRE D Ao F 7%, hT s rhmrm
AR FEAE D A iU (~ 1.9 GeV /e®) LU MEBIAAE R 7, AR 5455
A TR AU 10 5 AL 18 B ICHE i 5 v HE G FL T I Dk B b BRGS0 AR S B0 A
2k AR FONLL BUe T SHAE SR Ve, 30 1 2SI EAE R 7 JE N 5 B TS —
2. XL STAR A PHENIX Il & (945 A, AT AN [R] A S5 56 5 9245 210000 4 45 R A R 22

TWHINE 801, STAR AU L REATE/MORRE, JFHAENERCKH pr EH .

o S8 T B IR I S ARG L I DTk, 454 200 GeV AutAu Rl Al 1R 4E
LTI Raa [38], AMTTEEEILE 200 GeV AutAu flfifiEd, % v bk 72K
Sriffett. HET, T EIR S T AR R UK I N ST ARA A, i SO I RS e AE AN A
REFE DA, AN ) Bl X 0] FR) S 56 0 1R 56 3 BB TH 55, JFadk— D i il e B 5 s/
CD /)5 (B R AL -

e,

RHIC 2009 EIZ1T T \/sny = 500 GeV p+p filifi, fEQItm o RGEREF, BAIA
BRI RS SR S pr YE DGR I TTR, Rt — 28 58 S s DG L TR
RGN . |1 STAR Refg 7 o 4 5 AL M WKLY, EAE - SORET~ 5 A A Rk U Tl B
BORWIL s O T 5 KRR B B R g 22 0F HAm KRI s AR e fl, AT #E 174
I e-h J5 7 F RIS 75 PYTHIA BRI 5 VARG IR S T E 6 L T 10 DR o

1.5 M

KRRV A4 T 7E RHIC D RAER /Svy = 500 GeV pp i, STAR ML
G ERTTE, A T WA ARG R A R 7 A f ORI, 455 PYTHIA

FI18 W
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BRI 45 5L, SR IR s RS 5 & B R P DTik b . EAS W S R
LA EAL AMPT B9 T /snn = 200 GeV Aut+Au Alffi - XU A 58P T 1) 7
B A ORI, UESE T B et AR 70 5 R ™ A 10 B AT 843 7 1 b8 (R 380 40 ST AH HLA
RS T ER I T I

FE5 R BN GRS T B 0 i (RHIC) 525604 5 L A RHIC M8 g 5 4438
PRI &S (STAR) (R G A2 55 — TR AR 48080 0 B (R 40 77 C0 458 S Bl i ade %, WLy
s Uik, D18 S B R LUK ST ARG FL 5 S s F i 1 (R LA R IR TR AE
S VY EERE A 2 W] A PY THIA AR RS AD 82 25 T RS 5 5 3248 7 25 1 L 2% 1 Ll el o
T RE A R IR LR AR P UL 5 SR APUAN S 06 F SR B TR %5 se e ARG L 7 o ik A U ik
555 LRSS AR S R 25 50 ARG L 1 DR R 45 R AT ORI 18 78 50 /N BoKe ] 22
I 2 HHIE AR AMPT PLKCR ] AMPT A5 N7 FR X581 RH R 3 B I~ 1T ) 5 6 £ 5%
B fJa AR S TAER R S5 DL B
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FE EMEEBRFXELR

PEIX 2 B, PAl TR B G T 56 [T B v TR I 5 S =8 ARG 18 2 1 )L
(RHIC) 4 i4hitt), RHIC b STAR FRMI#% R G0 184 LA K STAR FRM#_F 5 AR 18 3L S5
3 BT AH 2R B 1 PRI 4%

2.1 FHXRE XML (Relativistic Heavy Ion Collider)

1983 AFREF A T AR 18 12 3~ 0 LA st ade vk &), 1991 4RI H vk il Jf 1 50
OGS, Zead Bl THAE M, T 1999 AFMR i Log sk, JF T 2000 FEHAG T At
S NSRS . RHIC AR TS 28— & RS s B 25 b T R RS e i) 4, istr 1
—AER, WUF T OREEU B BOR, AR B A IS, SRR SRR TR
KITTER, AR R FTFRE T — AN Bt

FAR 18 B S AN RG2S tH— R & Tk sy “88” Apin. B 2-1 BoR T
RHIC Jnas 2% 5 40 B0 i 18] [441. 0 T3 2 ik, o — > S 7O Ay B0 B8 1 B e il
i P 27U (cesium sputter source) 7 AE, SR JE % B H N %% (Tandem Van de Graaff
accelerator) BLIF4R T /& (K ISH R RE o H R I 25 R FH i Hh 3 >R Ikl 8 9 i) B 3 R i 1
BN S — i B, B AR T A AR R IE F Y B R G AR R T X
IERS T Re, JERIIN AR EATIE M N — s E - B 54§ (Booster Synchrotron). PA<: - <5
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BRI N 1 MeV &%

22
EATIITRAT I RE B

Rl A ], 20X LE e B 1 BT HS GO Y IR

¥ AT AT Q = +32e.
e -
i &
-
_-""F"—_’
ot
,—F'"{',‘- sl
.4 12 0°CLOCK
\ SUPPORT/
\ - SERVICE BLDG
EQUIP ¥
EXIT QUIR
AREA
BRAHMS

YD PARKwAY )
_ CTMAY

'\"ﬁ_\

)’H’ﬁ\\\k SUPPORT
-~ BUILDING
%\ /7, AREA
\ s
BLDG

CENTER
BEAM
INJECTION

TANDEM VAN DE GRAAFF—~

B 2-1 A& s B 5 S0 5 R A R 18 T B I A L R G A s = ] [44].
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TERTF R RINIELRZ )5, HEASG GRS 2 A7, TR 8715 23R\ B s 2 22 1 s s
W4 (Tandem-to-Booster beamline), fEREL I H X 48 & % Bl — BUE 25 98 4
ENFSE g, XN X LB LUK 5% RDGHIE1T. FAT%1E RHIC 1247 2 H (1)
e AT H B R RERE I AR SR I BUR A, R A RHIC ) E 224755 . B2,
RHIC [A] it /] LU AT BT - B FhikdE, e nl LA 3 3 hlkdE e B 22 ) 2 AR AR, JF H.
BAR T T - TR e g SR 051 B BE ) A R, U A BERIWEAT H AT Ll RHIC
IEAT ) — U LY B H AR 15T I I d S T 1 AT — AN, IS A AR NI
SR AT, AR U HH H 2 INTE#E (Linear Accelerator) $&4E11), & REX T LT
RETHTIN 2 200MeV, 2 Jim3X 48 iy RE T (0 ot 1 o 1 19 iR 25 T 46 55 5 3 1 [R) B 1 gt iz
P

SR AL AL PO VI 25 0 K 201.78m, AP 4 B T AR b
A RE R L RGOS AR, SR 2SS R I 2%, & ) L A A B A I ) i AR
T, BRI U ORAIE F Y, G AN S 1 A B X =B ARAF IR D o B 1 IRLE B i 2% LA
IR LK Z 37% Sz sh, Prifi il Q =+77e, RIGHIXR] T N —Znde s ——

AT AR E [F) 25 ik %% (Alternating Gradient Synchrotron, AGS).

AGS 2420 807.12m, 45 7 RS AGS 2 J5, SEanas bl B it
[l g IR AT T S P RE R, BN B LU 99.7% (ROGEGE S, I I P ¥ A A
CIEE T Q=+79%, MR AN CApf . S8 R ble i R
W BB, EIEE] T N % ——AGS-to-RHIC Wi 4. 7F ATR MU £k 1 2% i,
HIVEN RHIC [ s, & A P ORME B I 70 X, AAe A g3 il 1) A AN 4777 1)
iz7)) 3\ RHIC eI HR ) 4 DL I £ 7 [0 32 55\ RHIC 25 —[Rliedf k. M5, XM
I PG B AL, 5 1E Booster Fl AGS UG i, 4R 5 1'e 1 17E RHIC it $g
SE RN AN AR s A AR Al A 28]

RHIC filf fiit 4 5 4% [0 (08 3 WA RR A A e, BE A 3R I IO 3.8 kmo EXATT AR N 24
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24 FTE BN ER FELRRE

BERRA NN SURL, B R BETE IX 208 S RUR ARl o v () DU AN RlE 43 A 230 2 T
SZIGC PRI AR 48 STAR (6 o'clock), PHENIX (8 o'clock), PHOBOS (10 o'clock) and BRAHMS
(2 o'clock). RN KA BIEE 2 )5 MRS KL F 10055, RN FATR R B Y iUE &
P B LI SRR X PSS AL AR 2 DL B AE A ka2 4T, H i PHOBOS il
BRAHMS £ #% L4 5¢ 14, H B STAR Rl PHENIX {/58R 751847 RS . % 2-151H

T RHIC S5 [ SE B ES L

Parameter Value

Top beam energy (Au) 100 GeV/u

Top beam energy (proton) 250 GeV/u

Ave. luminosity (AutAu) ~2x 10% cm=2s7!

Ave. luminosity (p+p) ~ 4 x 1030 cm~2s71
Bunches per ring 60

Tons per bunch (Au) 10°

Ions per bunch (proton) 10!t

Crossing points 6

Beam lifetime (store length) ~ 10 hours

RHIC circumference 3.8 km
F2-1 4> RHIC LU s B S5,

RHIC = ZLa T4 7 LR PUAki 744 p+p, d + Au, Cu+ Cu fil Au+ Auo. 7850
AT, & - Sl es TR AR AR I E] 200 GeV(100 GeV/AE IR T1%), 1 V-3 A #
T 20X10% em 257!, KR BURTHRIA RS2 BT, 75 2009 84T (KB - BTl
B0 R I RE S B2 IAF] T 500 GeVe # 2-2 FIIH T RHIC PrAERsATIE L. EAR LI 7
Hreb, 22 RHIC 2009 4FI84T 774 (1 500 GeV 5T - ot~ flf43 1) 512 460 2504

2.2 RHIC " HIIEHEE £ 450 2%

W2 e B A2 I R 2% (STAR) 42 H— R B0 25 2H 40110 B PR B30 28 2R 48 [46]. B T
F RHIC /5 S50 s, K 2-2 B/~ T STAR I ZE sl . ChEWE 2% 2
1, AERE N i B PRI R AL T AT LS S

£24 I
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Run(year) Collision Collision energy(GeV)
Run-1(2000) AutAu 130

Run-2(2001) AutAu 200

Run-3(2002-03) d+Au 200

Run-3(2003) ptp 200

Run-4(2003-04) Aut+Au 200

Run-4(2004) AutAu 624

Run-4(2004) ptp 200

Run-5(2004-05) Cu+Cu 200

Run-5(2005) ptp 200

Run-6(2006) ptp 200

Run-7(2007) AutAu 200

Run-8(2007-08) d+Au 200

Run-8(2008) ptp 200

Run-9(2008-09) p+p 500

Run-9(2009) ptp 200

Run-10(2010) AutAu

BES 200,62.4,39,7.7,11.5

% 2-2 RHIC JitEB1T 35

Electronics
Platforms

Forward Time Projection Chamber

Silicon
Vertex

Magnet Tracker

E-M
Calorime
Time
Projection
Chamber

Trigger
Barrel

& 2-2 STAR #R#s R %5,

$25 W
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Major Detector Subsystem Major Usage
Time Projection Chamber (TPC) | Tracking mid-rapidity
charged particles
Forward Time Projection Tracking large-rapidity charged
Chamber (FTPC) particles
Time Of Flight (TOF) Particle identification
Barrel Electro-Magnetic Measuring mid-rapidity electrons,
Calorimeter (BEMC) positrons and photons, also
triggering high pr events
Endcap Electro-Magnetic Measuring large-rapidity electrons,
Calorimeter (EEMC) positrons and photons

Zero-Degree Calorimeter (ZDC) | Triggering minimum bias events

Central Trigger Barrel (CTB) Triggering high multiplicity events

Beam Beam Counters (BBC) provides excellent minimum
bias trigger

Silicon Vertex Tracker (SVT) Tracking interaction region
of charged particles

R 2-3  STAR VM2 L Hhig

MTD EMC barrel
MRPC ToF barrel EMC End Cap
BBC / FMS
FPD
PMD
DAQ1000 — T Completed

HLT HFT FGT FTPC |Ongoing| R&D

B 2-3 STAR #2530 K .
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2-3 g5 T BoBT ) STAR SEAHIHI Tl . AEITR AT LR 2, STAR Rl 2 th— 2
J2 )1 R 25 S ARl 1) RS AT Ty B, ARl g DTG RO AR e A T
M ES (SVT), & n LA RGN sl 7 et B e & P R s, el EER T
WIR T KL K 23em & 4% FoRAT /2 STAR HIEA%Z O BRI 2% —— I #E52 = (TPC),
FTat S TARIE E A s PR AN RO R 2 I ) 5 52 %8 (TOF) [48--51], &5 TPC k&,
e ST K PR BE I3 imrbl 1 S 0 RE s FRAIMHBCE (P 2 Ak rl i S e 2% (BEMC), H T4
T RERE T FRAMAICE MR MR R4 [47], W T2 B350 sAMIRCE 2
ZRZE MTD), AT pFo £ 2-3 5 T STAR ) 3 £ R85 (A il S LD RE . 75
AR ICH TAES, FEH ST U A RNES S rE R I RS2 E (TPC) [45], iR
HUR ELAERS (BEMO) [53], AR AR KIS (BSMD) [53].

2.2.1 &A% = (Time Projection Chamber)

YE STAR # BRI RINESE, TPC BEW bl A0, Wk vz, JfFH
3 00 KL L 2 R UK R M IR B RE S R AR BV LR | < 1.8 BARAT5 4L
(A = 2m) BRI T o " RERRIIKIORL T 3 BG4 0.1 MeV/e ~ 1 Gevi/e.

K 2-4 JE7R 12 TPC MZ5ME [45]. TPC 2Kk 420 cm, P24 50 cm, SME420
200 cm U ST 1) R, TPC B b sl — ANt A7 S e s IO BE 2 WS 40, B I 2%
v A Hb, RS B 7 A A i a5 7 i R 1 O B ) (A FRONRRSE), 2900 135 Viem.
% T HLY, TPC A 200 T %l 6] (R R o Bl i) () 8 ke PR Sk Ay Pl b 408 7 A 2
T AL~ A2 28 25 £ 3t 5 ) 3 A s AR R Bl e G E LE IR, DRI R 3 1) — AN B
B A 2 R SREURL 7 (A3l 5 . TPC (¥R A2 th 2635 TPC AR Ao (4[]0 LU
LRIB RN, X LIRS AR IETA 53.9 mmx47.5 mm [RER R8I, TPC #8726 1) 5 K H
%5 0.5T. TPC Wi T 11 90% HIGEA 10% 1) BT IR &Sk, Witk Py, 3
FESRZAR T KRR 2 4> mbare mfiETT - 00T R - AZour ™ A (K /b 7, e A1 3)

¥$£27 W
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~ Sectors

Outer Field Cage
& Support Tube

Inner
Field
Cage

Sector
Support—Wheel

& 2-4 STAR #HEMZSH M= TPC,

AR PR 100 MeV/e LA [45]0 241X 4837 AL IRORL 1 280 I R) 5258 2 I, F 7RG
AR E B AR R R AR DN RS, AR AR AR S AR TR UK B e
KL H )L keViem, [FIEAEEEA RATHIEAE 2m) LIREERUR KA A LA MeV, X Ly
FRE 5 FEL B 7 A ) R A I TR) 5050 28 W (RS 1 LA 5.45 em/ps (VRS 2815 11 IS AR i V2
B o JX BRI 1) P o 21 PH AR it A3 TR I e B 4% BT e [28]

Ry 727 TPC HUVR AR Pro W) P B9 A% 5104 2% J FH SR S iR~ ol 248 1) 7 Ak 41

Y HURE - 19 BE 4 25 m] LA H Bethe-Bloch 22 AR HEH [52]:

dE 72 2mey2 i Ey
<%> = QWNorngCQpAﬁ2 [In 7

27 1)

oo, R EEE (e WA, B = /e WRTHIERE, p HA R0
B, N BB B R, me B TR, r = /m. HBIBRCER, o hk
M, 2 R UAIR TR, A N URRR TR, v = 1)1 B 1 TR .
By = 2mocB2)(1— 2) BBy Rk RS AR . R IRRIOR T, e B IR

F28 W
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| dE/dxVs.P |
12

dE/dx (keV/cm)

.
i 1 p(Gevic)

B 2-5 AFHUR AR TPC AR IN R e B4 2k

B gt TPC R BRI e, & 2-5 R IR T UL IR R T-4E TPC
PR BLEBUR I B R R T A AR I R B, FRATTAT LU B, R F R 2 T A A A
A AR 3A,  BrR  h 2 K7 B Bethe-Bloch 24 3UHE S HE AN [RIRh kE 1 1R e 40 2% 43
Ao KT - SRk, dB/dx R0 PR 8% Aidta, K Ml w A1 RERE TPC %5513 0.7

GeV/ic Zi&LL b, R mT5 K M A7 al#l 1.1 4 GeVie gha Ll | [28].
TEAW SIS TAEY, TPC 2 FIk %0 e~ DL R I & HL ) 1 BRI, 7
THRMEMTHEHRE T TPC MR 2R, Iy b 1 S8 R ) A7 R I%, U2

ST A S X A S T S AR E DR T A DL e R0 28 1 £ B kL T
R ). BATEZINA T BEMC F1 BSMD 15 B R A e 1 1

2.2.2 k=B Z ¢ % (Barrel Electro-Magnetic Calorimeter)

BEMC figfi% ik STAR filk s sh S 4F (Wi, ko7, HEOL T, HEIKRS W),
JHP KT STAR X6+, H¥, «0 Fln - Fr0IWE [53]. ‘A0 T TPC Rtk e 2

F£29 W
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BEMC 1t
QEE’HQQiUU¢%%%ﬁmQ
ﬁ%ﬁkﬂﬁi@qﬁ%;*ﬁﬂ%mﬁiﬁE"JE%EEE’ IR A
ﬁ5m“vw:m°%Aﬁﬁﬁ%?A¥E@wmm§@A¢ﬁﬁ@u&
0.05 rad LA An (tower) 7L, 2/:,1K 2930m, 58 26¢ West), JUrie A LA A
%EEW%WJEW0%A$MM%¢FWm»j;ﬁﬁ§§ﬁ2”;X£mAﬁ
L AR T mxfﬁﬁ;jgﬁ s ‘%Jﬁbg/,\ I ZE;% 0 F7, MK; T

FREE [53]. mm%ﬁ“Bmmj%m¢%ﬁ&£{%A¢ﬁﬁ
%ﬂi%%%wm%ﬁ¢%ﬁ%
L b

BEMC £
RSO AR A
ﬁﬁ%&?:;f%ﬁﬁ%%iii%ﬁﬁ%mﬁﬂ%¥
%%%wkﬁmmﬁﬁﬁﬁ%ﬁmgﬁ%ﬁTﬁmmﬁﬂ#¥%ﬁﬁﬁ%
S 1] 2% (Shower Maxim DT HE L A7 T B iﬂ‘i&%g%ttﬁéxi t T BEMC
YA 1 Eﬁﬁ(;BEMC *ﬁﬁ%%*ﬁ@:m Detecton, TS BEMC W?%?ﬁij(;ﬂgo e
e omm D mz,iﬁ’ e 20MD %ﬂ%m{j\%@

AR ﬁgﬁﬁmf;r;mgﬁ%ﬁ, i );!?fm%"
géﬁﬁﬁﬁﬁwﬁzgm
USRS
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I IC I I X

W

Top megatile
sseoesneossoneS @20
= = =2 =3 =4
A A

1 1 1 1 I I I 1
'n=.:us : =S ! nél.zs Un=t3s ot p2as !
I 1 I I 1 I

——

T T AP PP P D AR

- Backnplate
= Compression plate
Fh-Sc
Shower max. detectar
-4 Frant plate

#—— REGION OF INTERACTIONS

&l 2-7 BEMC BNl SR i 18], I OB i i 4 DI o R

(pre-shower detector), X MERMIAS HE 0% 5 B FAT T L 4 X ) 70 F1 LA HL T HTi 1

Ry Je T HEA S I, S AR RS, RGN 1 S RE R 1R B N IRRE
TEBEREMIEL. P, — FSCSE 2R pe RO B Al i e b 1 1 S g . 1] BEMC fig
g AR e PR 7 O 1) BURER, RN BEMC Ml (5 &, ib&ATHE TPC
SRR FEA L, fE s S Ar b ] R sl T PSR T

2.2.3 AR FES AR (Barrel Shower Maximum Detector)

RIS R KR 2 (BSMID) 5 HI oK Oy i B RE A 4R S A i) 2= ) 0, e R4k
FALIT (towers) [ I8 I KT UL ZR N (V) RO . BATTAITE BEMC A5 b fE % 4 fify b 0]

31 W



32 FZE ENLERTIIELE

302.99mm

Bl 2-8 BEMC BTl i, 2B 4t .

MRS HLRE RS R R, 1R SMID S AL IRRE A 1K) 243 ) 2 ) T 20 IR, EEOG T
S DA R L IR S S AR T, e RS I S A AL, ARG IR TR DL A i A S
A g R R . & 2-9f 7R 12 STAR BEMC _E[f) SMD ({145 Ky &, e T KL
BMEC W 5.6 MEHKERINE . SMD [— ANl i s e A SUZ S i,
EEII R AN SN = 22 T VA o sl 1 £ R T 0= i B 7 o N o R (P Y
(K] PC BBIAR 1T, AEEAT] ETfE 70 A3 A 6L T F ¢ J7 [ BT, A X AN 7
[ R T, DR A 07 WA 2t T A 1) — 4 R (53] SMID AR 5 ) AR BOK Jit B
222 IEtE, & 2-10@7s 2 SMD #fE, 3% 2-45H T SMD KIS 80 o .

SMD (1135 HH 2% SN 22 [ 3 28 3 A JBOR 2 i IR HLr BN ERIIES— 384 36000 A2

H4c, HaE—A4> BEMC BELf 300 it 4. B — MR B, 150 M4 2T EH T

F3N2 W
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2253 A, PRI o J7 1) SR IR A TR) A3 AR, X 8t 45 DRI U AL mp B2t 4% B —
N RTE ¢ Ji I B EN 0.1 radians. 132 H 4% 20k 9 FE AR S ) 52 HE 4% RN mi BE G
BRI, 76 0 71 |n| < 0.5 BRI 75 MR 4RI 58 8 RZh 1.54 em; HLe e
n 7 WAE |n| > 0.5 JEHE N 75 DM AR 0 AR 1.96 cm. & MBI FHAR ) 150
SR AT TR A LZIE Y, eI o TR 45 X2 ¢ TR 4K 1.33 em 98, 7
n JTIRAES A 0.1, IXEGE 45 15 MBI, [ —4E58 Ag 7717 0.1 radians 1

An JiTa] 0.1 AT,

g(/(zz

“Ii Back plane Front plane

Bl 2-9 SRR S XU R 2 M7 B o PR I IE LE 228, B — XU Z R T, FEAR N 2 AR L
BRI ERRAAE 0 AN o J7 1] A B (53]

Back Strip PCB 150 strips are parallel to the anode wires

Front Strip PCB 150 strips are perpendicular to the anode wires

Bl 2-10 AR OHR I8 ) e 1) (53]

Wz SMD it B — S (U Rl B RESSINAS S T FERE, B 0mxS T KA 51

¥F33 W



34 F_E EMRESFIHELR
Parameter Value
Chamber depth inside EMC ~5Xpgatn=0
Rapidity Coverage (Single Module) An=1.0
Azimuthal Coverage (Single Module) | A¢ =0.105 R (6 degrees)
Chamber Depth (Cathode to Cathode) | 20.6 mm
Anode Wire Diameter 50 pm
Gas Mixture 90%-Ar/10%-CO9
Gas Amplification ~ 3000
Signal Length 110 ns
Strip Width (Pitch) in 7 for || <0.5 1.46 (1.54) cm
Strip Width (Pitch) in 7 for |n| > 0.5 1.88 (1.96) cm
Strip Width (Pitch) in ¢ 1.33(1.49) cm
Number of Strips per Module 300
Total Number of Modules 120
Total Number of Readout Channels 36000
# 2-4 SMD %Kil 3.
AEERRE ST, BB R T I HERR AR ) AR 70 Ry BSEIRE D), JF HLRAL TR, B

—ROEARH IR, RO IR LR S R Lk TL A N EMC B DA AR HE I B 28 5 i A L 5 4

FRIEER,
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E=F SWEESNT

R FEEAPE A S B AR i T Sl AR T AL ORIR I vk, s 2
(S B 2R, il SR iRk, ARIBIEFE AT, ST MTIE, w7 S L&
JeH T SR AR R, AR T 1 B e R HAR S S ST ARG L LR T 5 A A
RIKH Tk

3.1 SEIGHHEEFE

RHIC g%k $ (13247 25 5 (luminosity), 5 & F FD A o I 6] 48 2 A= 11 hlf 4 % 1 ae
T8 KT 18 I 1 ) A28 T R 25 (1 T 4, B STAR i) TPCo STAR & 1 W 4% I 25 %) g
PERIC S HAA Y 100 Hz, 1M pp flf 48 P B RG0S 1 2 JLF-46 KT 1 Mhz, 2238 ol Witk
KA 3 W 80%, 75 BE DR S AR 3 R A PR (fih ) 75 B (0 A I R 0 5 1
A IF B . BEMC 1E A PR BRI 2, 38 R fid % e 6 2 (K 4 (i, sk
SR, HIEET, EWEREEE). /£ RHIC 2009 EI217H, STAR SLH4IRAE T K4 90
million -0 & AEE Y 500 GeV pp fill3 (8, 42 LAl WL RIA ], 2324 minimum
bias triggered data, BEMC high tower triggered data, jet patch triggered data 2545, 7F A8 3
(AR, O TR 2 IR A R ) B L AR R, AT (%2 BEMC high tower
triggered FHF, "B XK AE BEMC A —A> tower TR BEE KT 7.4 GeV HIFifF,

¥F35H
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STAR A0k T 5.4 million BHT3 Fiff. T &k AEAEAIE T VertexZ, N T IEF
U IR ER R E, A TESK AT | vertexZ |< 30cm.

3.2 HLFEH

TPC 1504 STAR 5 £ 2 AR A%, e 2 HE 00 I 0 58 i R 1 I B 400 R oKk B AR 42
E, DAL RE Mg SR 1 R SR RESR LR T E A R, b TR SRR DT

FATIELE ST BEMC Fil BSMD [ A5 L

3.2.1 TPC EMH BN FHEL

FEIK A 50 SR I AE AR I T AR AL, AT A i AR A 2 AR Sy S A TR R
DT I B 1) AR T A i 5 S BP0 45 T A (Primary Vertex) 5 63T 1, BT LAFRATT 4R DU
R L7t N i ok H T W) AR TR BT ). STAR 8 2% A 3 (ks 140384 P,
— B Y B4R 45 128 (Global Track), 7 — Ff Y A %) 45 12128 (Primary Track). 3 i ) i) [A] % 5%
= R B RS SRR e A, IR DL B AR AR . ) AR AR ) R L Ak
PRI I EE AR, B UL PR i e o 0 U S Al 3 T A A Al T o R B
(a distance of closest approach, DCA) & — /MR /NI [ N ol ok 25K ™ 4% 1) DCA, #] LA
FIE IR AN () A1 il 488 7 A 1) A3 1) 5% ) LA B Ji) — A o BT B K T i I IR AR A (K,
A, BAK Q5 AR SR AR A5 e, HLAR REHE B B oI A O I B 42328 O
TEEY TG, I IRATTEE SR B 1 48 DCA<1.5 cm. T RHIC 2009 432477741 500
GeV ptp M3 K HHE, T84T s BEARE Hm, AN R SRR 7R W BEAS BEAR 4 b [X
ARG, Phisys R BG5S o X0 A B S IR 1 TR 5 38 130 7 B R
N pile-up BN, A T LK —E BRI, AT T DCA_z HBREI A,
—0.5em < DCA_z < 0.5 em MR o R TR UF BB e, A1 BR g — 4 AR

D BRI B 25 A5, TXRE T DUIRE G B RARI I S oK 50 ARG, LA Sl

7/
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FORL AR I I R W o Ol T RO B R A ARl B AT R B, BA A EESR A T
B AR IR RS RN S 1 B K U2 H EEAE 0.52 R0 1.05 22 10) o FAT Tk £y FRUORE -1~ ) JEE A
B [< 0.7 M x® < 6 RISHTBE 2 IARAG LT IOA5 5 IR HEBR IR 2% 51N (17 55 1 52
R 318 T AEATR ST 0 B v 73800 8 R kL1 A2 28 AR S B 1o

Cut Parameter Value Comments

Global DCA (cm) (0, 1.5) Reduce background contamination

DCA _z (cm) (-0.5,0.5) Remove pile-up effect

Pseudo-rapidity n (-0.7,0.7) Avoid large conversion
background from the
detector material

No. of fit points (20, 50) Ensure good track quality

No. of dE/dx points (10, 100) Ensure good track quality

No.of fit points/ (0.52,1.05) | Eliminate the double counting

No.of maximum points of split tracks

X2 <6 Ensure good track quality

Transverse momentum pr | > 6.5 GeV/c | Ensure good response from
BEMC for EM showers

p/E (0.3,1.5) p/E should be around one
for electrons

No. of SMD 7 hits >2 Electrons have larger
shower size than hadrons

No. of SMD ¢ hits >2 Electrons have larger
shower size than hadrons

Projection distance in ¢ (-0.01, 0.01) | About—30 to 30

(XSMD ¢ radius) (cm)

Projection distance in Z (-2.09,0.81) | About—30 to 30

(1> 0) (cm)

Projection distance in Z (-1.37,1.79) | About—30 to 3o

(1 <0) (cm)

nSigma (-0.6, 2.6) About—30 to 30

Transverse radius of <70 Ensure good track quality

TPC first hit

Transverse Energy >7.4 GeV Get more high
energy electrons

# 3-1 RHIC STAR 2009 500 GeV p+p fill-F £ 4347 e 1 4 ) FH 1) (A2 e e B 4 1

¥F37T T
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M IR R 5 TPC AR L 1 e R R BN AT O 0 1, A LRI
B RE R K 1 Bethe-Bloch 2 ORFHIE, Ot T (A4 v ) iy g 40 2% ml ey SEORS A 114
Bichsel A HOKAfid. 4 T EHIARL T2 EE ST, AMTSIANT noy(x=n, K, p, e 55) IX

S,

I < dE/dJT > measured
NnNoy = —=1o )
R <dE/dx >,

(3-1)
K, dB/dwmeasurea M EERLFARIBRPFARERSUR, < dE/dr >, JEH Bichsel A3
T R0 T4 58 S R Al R x PR AR R G, ROERERBURIN M HER, ST
FEAARIEHRAAE, ALHE TPC 10 5% (0 - I0 KL 1~ B 5 400 K O AR TR 1) i B, AR 2 ) JEE A
o N TR REEHURBF K HA, JATTER TPC I dE/dx s{EAE (10,100) Vi
Wo B 3-1JERIKEAE 500 GeV p+p flt4% o High Tower Triggered FiEH pr > 6.5 GeV/e [

FLf 1) no. 534 .

] F
= - —TPC only p+p@500GeV
3 10% 2009 High Tower triggered
8 - p, > 6.5 GeV/c
10°c
10°=
10
1=
10"

Bl 3-1 STAR 2009 500 GeV p-p filffiii ' high tower fit & S AF (¥ Ry Bl sl FobL AR ) noe (0TI, AR
WRESAAESC A TEA e . A A B0, /ol K Mp, P r, il e.

MR LU Y, B T high tower filt & IR SF A, mREREAOHL TREIG 98 77, W1
AR T30 2 B B K BRI IT K e RATTANE,  n R S 40 B A FE AR, TPC 1

¥ T
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AR50 TR SR AT S 4 B AT A Sl — 4R AR T R4 P 4 A28 1) dE/dx Z FIRES & AXAX H
TPC, WL I FL o 7~ JF A BEAR L b DX IR IF ELAG e LU B UG . BAREESR T KL 142
HEIK) dE/dx (AR AE A2 20 ST R A B A e 08 25 B — BB 20 IR 1 IV 4, K1 TPC Ik
TEENNRE T A IR, S A BEAEAR R B & 58 4 ) IF L AR, BRI I T
BEMC #1 BSMD [ #R 15 5K 5500 o1~ 1) 3530 BE )

3.2.2 BEMC #1 BSMD # 44 % o5 1 F

Y Ae T EN IR BRSNSy IRERRI, e B i R R K e
e T (E LT dlad 5 A0 B A AR ELAE R O 1, T s R R G 7 o e AR
AR5 AT I A I S, XA I R R AR AT, AN A R R T
(EHF) FOLT, HEMLFADC TR ARG SR AE LR, Xl 2y e i R U 2L
B IT R o5 AL, ARGTRZ IS 1k, IRGORE T YT IR . BEMC YR K
290 21 NMESHCRE, eon T T AR 8 R DLERE S OO LT T IR B . T LR
e T I B UK S AR KIOAR T, 2 Re i 1ok 7 2 i g Re 2t e, e 5T
A% T R A% 30 T AT A 7 AR — SRR RN R, 8 R A A X SR R T A
WOR TS o SRR S A (R AR T 5 e A PR R S A L AR M, PRI STAR 1
BEMC i, R0 e gty H s 7 Al 55 I oA TR FH ORR R o, 1 A A i 2%
K L HL S UK — /N O RE BE . W pr BB S EAN T DESR S IS 00 T £E BEMC DI
B BT — & &, AREBT R i A s B, R T 5 RS IR 37, e
AR R 26 DGR A3 AN e AT A 1 i B UTARAE BEMC i, DR A 537 AR ELAE K BE A
K, BEMC W TR FRUABIE, N KL DmFAEHKEE, Kt BEMC J AN BERIL
51X K 43 g [58]. BEMC o HL Ry HL 5 7 1) 6 S WAL 7 RS [l mf LA K 34 18
YN . K TPC EMIM] pr > 6.5 GeV /e [Py R 128 [ AP E A 53 71l 54 2 BEMC
TR ) tower, BSMD ) n THIBR R BSMD (1] ¢ [HIBL, 83k BEMC W5 )71 Bkl £

39 HW
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BEMC H TR BE 1, &5 A IX = AN T MR B R 75 B AT LEE ) — AN K i) BEMC
5, ¥ TPC #2881 BEMC $5% S5 B4 Sl K nl i &I — 4> BEMC &, B

T TPC [11{% B F1 BEMC (1115 B

—
<
T T TTTT

counts

---- hadron P/E

[y
o
™

— electron P/E

10

10

B 3-2 p/E A, S 20 s g iR 10 p/E S0 A, S B e B AR T AR AR AL TPC
AR AT G5 E BEMC HIIEFEAAE T p/E 204, SR 48 R AR IRA T B B Ik HE 4T

454 BEMC Wl & 1717 R () g B 5 i TPC &2 (17 Fiok 1 I sh 2 1EAT EU i,
THTRUL, p/E AN NAAAE 1 TG, TR s 2of e J LT BT I BE R R BEMC
N, TSR NAZ A — N B AL = AE p/E AR KM TT i TR o v ) i &
A MG [57]. B 3-2f75 52 TPC 4545 BEMC 1 SR L 5~k 4 AT A 1 22 e 3k
AR HN I HRHELT By ORI AR 1) p/E 3 A I, Bl i 8 2 $8BR T p/E :AF
11 7F 2 S T 6 T LR PR A A R AR T, (5 5 TR ZER 1) SMID ) i, 4
SRR DL N dE/dx FE R NIRRT LUE 2, W) p/E A U0 i 8, 76 1 Bt
VTR, TRy, p/E AT, EAUH AR KH R IR A . FRATTIESE p/E 1E
0.3 Al 1.5 Z [A) >k dp K PR FE I Or B 10E N 21 BEMC 1) FEF-FFHRBR 9 1 175 4.

F40 T
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ST Ie X

SMD hits of e's

SMD hits of hadrons

______________,_____.__________.____.._____

=) o
(=]

0

350
3000
250
2000
1500
1000

F

ool

B 3-3 W (LB AR (RE]) K SMD S i& .
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SMD £} BEMC ' 5 MES MBS, 9 7% AL SMD IR 8T 58, 1
HL DG 7 (0 AR AR S AR IX B D A e 3 T AR, DAk o 54T 21 SMD L (1) s B2
/N TSR Il AT HL 4T 3 SMD F 18 s 80 22 30 w] LU Rk — 25 %00
T [57]0 W& 3-370 L oR 1) H 3 A% B A AL T AT HL T IR B 2R PFRR T SMID T o 1
HHIIRE T SMD S A 1B, T BRI IE TPC T HY 9 1 751l AL AR v FRRE 112 12 i
PP B dE/dx G2 B L~ dE/dx BS54 T SMD T o i 80 70 A, AEITR AT LAW] 25
KW I ZE, T g S AR S IR I K 1, AR SMD £E 1 A1 ¢ TR L)
Tl B > 2 kit D HRER 98 7 IS

BRI A S KRR ASE, e BSMID Wl FR) 7% SR 1R O A e 8 FH R 1 — 2 R B i
¥ [57]. BEMC fefi$ 7 i 47 TPC W12, 4% TPC 42755 BEMC ri2 H TR A&
MEERN, JEAZEIESRGE S BEMC 1 i, AT H AR TPC 42328 1) 43 58 Ry BT
BEMC T4 (1) i (0 AL B 22 TR) PR B ok 26 X — AR & W T3 741 BEMC 1 (R 7% 5
A RS, TR UL, XA R R B AR TR AT AN A
SMD 5 If 1 20 1] 73 3 23 R A% 345 B J AT 38 aad RS — i ok 2 P AR KA 0 AR AR 4L &
3-4J#7R )2 TPC AR 52 sUNI i BEMC HE A4 [R5 SN 67 B 2 W) FR) R B AT o T 1) FH Z T7
) BRI 3A0, HT 2R R, Z J5 WA T > 0 Fil g < O A 0 25 L s (8
e, ILIRATE 2 J7 S 0 > 0 Ml < 0 RS e . B IR AR 3 1
HOECH B H SRR, ik ar 78O H S i TR H R AR, il T
HIGRFAEX = AN J7 ) B RR B 1 0 At e ATTRT LU 5 5~ B B2 2R B AR T 7~ By
B A0, AR AT AT — B0 o T, JLUR AL PR (1 40 A1 ok B T LR
Rg AT 7 AR R T DTk, T LI R oK H T TPC 42781 BEMC R SR &5
BT BB 0 A A T 0T o FRATT P SR vy 20 bR ORI & WL 1 IR R B )
A, JFRFEBOE I EAE —30 M 30 Z W KPR 72K L3R A &1 5L — 7 ok T 1) 52
M) o

FL2 ]
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300

250

200

150

100

50

=
ofTTTT
N

-0.01 o 0.01 0.02
¢ Distance (rad)

200
180
160
140
120
100
80
60
40

20

o
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

1

h}\

1

N L

OF

N

4

250

200

150

100

50

;A

2 a4
Z Distance(n<0) (cm)

-4 -2

Bl 3-4 TPC {&8 L5 119 BEMC B mi Z M IER S AE ¢ A Z T 8, BBy ¢ J7 B2 A,
B8 Z 5T g > 0 B, TE Z U5 n < 0 M8, KR RO ME&Ros il FISogn s, sefonm
TP, 200 R 2 s TR e 0 R B0, 5 0 PO B UL G R AL, B (0 R RO AT BT R X
TR A REISAE, N (=30,30).
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3-5FE R[] HA B TPC W & 1AL 14218 1) no. 73 A Ml 455 TPC Hl BEMC LA K
BSMD JIr i {5 5 22 5 i 6 kL 7 AR () no, 23 A, AT AT EUE Y, 78I BEMC Al
BSMD (1554 HLF (R BRI 4 A2 I SRR B b BAAIG T 31 (A4 5 1 AR KBRS [ £ 88 T o
TS AEMANT AR T RIERARAE G, BT T I EL A 3] T8R4 o,
I HLH 7 08 g W R A% LU A ] W X ) ke JRATTHY = s 0 e B 8L &5 o 0 A, 7238
RN > SE R SR W epulin] > IR D

Primary electron no, 6.5 <P, <12.5 GeV/c

% g — TPC only
310°F — TPC + BEMC + BSMD
010%

102;—

10—1: _'I‘J_‘Ll L | e

6 4 -2

B 3-5 TPC %0 iR 1208 (It 2k) A& TPC AR 1% £ 4 £ LL & BEMC X B & ik 48 4% 11 F
BSMD S WAL AR 6 6 46 11 2 Jm B PR 14202 (R IZR) 1 noe B0, SR =
W UG AR, L, SRR LA AR p/Kom A e UG, 20 (0 10 B 2 R B AT e 1 vl
no. MIEFZKAE, KAN (-0.50,30).

PRl 1 pr 2P NAXE], 73 gs T ANFE T pe XTI noe 2041,
3-6 iz AT T E I no, KIBRE 21T LA S5 R RV S50 Hh I L7 I 22
R 3280 TR TR pr XIS 2 20 . T pr BURI (<7.5 GeVie), %

F44 W
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45

)T AURE KT 90%, BEHE pr BE v, ML AlEREAR, B 12.5 GeVie pr I, 2iERESR

T 70% LAy, REFEEAS 6.5 — 12.5 GeV/e pr yu B HL T, L4 K200 83.5%.

Primary electron no,, 6.5 <P, <7.5 GeV/c

."E’ - —— TPC only
3 403l — TPC + BEMC + BSMD
o 10°¢
© ¢
10°E
10
i TH-‘ ’,
I
10 2
Nog
Primary electron no,, 8.5 <P, <9.5 GeV/c
2 F —— TPC only
3 403l — TPC + BEMC + BSMD
o 10°E
o ¢
10? e
10
Al 1” ‘ \.":‘ \ P IR [
107" 4 =2 o 4
NOo,
Primary electron no, 10.5 <P, < 11.5 GeV/c
2 F —— TPC only
3 403l — TPC + BEMC + BSMD
o 10°¢
10? E
10 A ) e
Al ‘1| i -1': ‘ T H "
107" 4 2 o0 a
Nog

Primary electron no,, 7.5 <P, <8.5 GeV/c

*2 —— TPConly
3 10° —— TPC + BEMC + BSMD
o
10?
10

=

1
1074

‘ Primary electron no, 9.5 <P, <10.5 GeV/c

2 —— TPC only
g 10%E —— TPC + BEMC + BSMD
o

102%

10" 4_1” ;

-8

‘ Primary electron no,, 11.5 <P, <12.5 GeV/c

2 —— TPC only
g 103 —— TPC + BEMC + BSMD
o ¢t
102 E
10
1
-1 7_;[ L
W0 =g "4 2 0 4

Bl 3-6 AN pp XKL FAREE ] noe 7341 -

F45 T
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Electron pr (GeV/c) | Purity
6.5~7.5 98.7%
7.5~8.5 82.6%
8.5~9.5 87.3%
9.5~10.5 86.9%
10.5~11.5 86.7%
11.5~12.5 75.1%

K32 BHHMIAFE pr XA 5GE BT (26 .

3.3 Rt RER

S EEH LU ek kA TN AR AR B T RR AT
Dalitz $£4% p= A ¥ HL -,

v—set e (3-2)
™ — et + e +v(1.19840.032)% (3-3)
n— et +e +(0.6020.08)% (3-4)

FEA OV K T R EERIR EHOL T, a0 Rl ARG, HARE AT
Dalitz AL KA HL G 4% t1 7° Dalitz 3248 11 2K A HL 5 A1 1 Dalitz 3248 MK A HL 745, 3
H 70 Dalitz ZEARTT R I HL-F 5 46 KR4 [57]. AEARW SR, JEer 124 2
H HE R oe 5 1248 T AR ORI e 1, A — S8 R dond 6 i A7 AR D R ) Bk
Lt 40 Dell-Yan i 7%, FEME quarkonium FE7E (cg, bb), #HL 4% [54, 55], AR TS5+
TR A TG TR oTER [56]. D7l s 700 N A2 ) E 4770 MIFR FE AT Dalitz 3
AR I Sk 1A 1E St FEL 56 AN AR T Al N, T T i B X — BRI A, R
O HL S S ) CAIELILRE I 7 L TR S R AT TP A AR i AR A/ (9 SR T A 13 5

S [55;E ST ) = s B KGRI EVY = RD DN T AR R ' Ol = b i B t SN [ DS NiL75 PE 7

F46 T
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MES AR L, BRI I B DCA R BRI e 8 25 45 4R B0 BRI G 70 7 A B 5 1 AN S i
6 TG R, AR RTheh ol T, RATEERE DCA < 1.5em M2,
PR RBATEEMCR T, HARAML A TPC, BEMC M BSMD (#1158 3% £ H i fig
K B T AAMEAE 02 H 7 (WF HL7°)-Primary Tracks, 285 BAT1# 3] 5 IX &) 46 T
(IE FL 1) AHOS WY R 34442325 -Global Tracks, FFX0] [R]— =4 BL 1K) 47 BEAARAL T BEAT 18 B4 LA
R T2k th T4 7 (I T7) R ARIEE . D T dee K PR RS b i e £ 21 W X 1 1Y
e, JRATD O R AR Y IR AR R AR, AU BRI & > 0.3GeV /e, x* < 6 Ml no,
15 -3 M3 Z0a] . B RFATH X P 540 2 [A] 1) DCA, 15 21X Wy 454278 F 1715 DCA
W RIS, IR X — sk S O IR S R AR e 7R AT TR X S AR
RO 1, SN T — S8 R4 R LA O e AT E A g O, e T — 28 L4 |
MR 2, AUFE M 25428 ) DCA FIaK A AE4T,  1B 3-7 s B AH S AT -5 O L1 06 BA
LARTRIAE 5 B0 1) DCA FNSK A i) 0 A, L 200 g e AR 7 5 HL 7 X ) DCA Ak
oA, WS K RS H X DCA FIBK A 534, FRATHRE [R5 H X i o A G AR AL
BE R, R 33T AT #7508 i R 41

Variable Cut
Track to Track DCA (cm) (0,1)
Opening Angle (radian) (0,0.1)

Opening Angle in ¢ (radian) | (0,0.1)
Opening Angle in 0 (radian) | (0,0.05)
2 3-3 HRGHL IR0 L 0] 8 LART PR

13 TPC HA AR FIA BRI 0 #E, A RERE A (1 0 A4l BAR SR sl &, A
TREYOX— 1) 8, ARG P S AR 5 21 0 P b, DA RS o KA IR ZE, X
TR BI AN I AT A IBR 2 2 YEANAZ s 3 A1 [57], P 3-8JE /A2 HL T XS ) 2 4k
AR R A, IETH XS 2 EAA R AL T RIERDEH TR R E N T
HEHRNES, AEERTEZEGSRADER RN e ik, &85 5l bl
R TSR R AT S X 2 dEAAR SR A AR 2. NIRRT BLE 2, X T 500 GeV p

F4T T
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DCA [ openangle histogram |
2 1035 2 180F
E E ----- Opposite sign 5 E ---- Opposite sign
S 3 160F
—— Same sign © E —— Same sign
140F
2 r
10 120
100
8o
60
aofF
201~ )
GWML@ IS P P T
45 5 0 005 01 015 02 025 03 035 04 045 0.5
DCA (cm) opening angle (rad)
opening angle in ¢ | opening angle in 6
) 200 ) 500
c E " . c E . .
g 180 Opposite sign g 450F- Opposite sign
o o o . o E o o .
160 same sign 400F- Same sign
140F 350F |
120 300F |
100+ 250F |
60F i 150F- |
aofF 100F- |
20 50F
[ I o =SS NN N W R Qb b o
0 0.05 0.1 0.15 0.2 0.25 03 35 0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
A (Rad) A6 (Rad)

Bl 3-7 ST A (LLE L) RIS B0 (L SEER) (19 DCA RITK 230 o

+p fltAE, G T EE TR ARR D, KRGS SRS TR 2 EA AR TR S A %
e, BRNESAER T L OR LR, EFE 0 g, Bl v E AL R
<0.1 GeV /c? REIEH T EMIFH 5

FHBRALE T 5t e A3 2055 f 10 A 5 1 EX 2 AR e IR 5, AR
FARZ oy E A 2K G T (RecoPho), &y 77l HiA, AR5 i 7xdin_Exf 2 4k
ANAZ it B PR 2 ) o0 A TR OppSign, R [R5 FLFX N 2 HEANAR i A1 R S
¥y 7> A faiFx h SameSign, PRI AL A6 L7455 AT AR

Reco_Pho = OppSign — SameSign (3-5)

M IIEFPDE IR s — 3 vk, e AN RE R EME R, (B2 e DUl &
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)]
o
C 10?
3 [ Opposite sign
S — Same sign
— Subtraction
10

LI

0.05 0.1 0.1§ 0.2 . _0.25_ 0.3 5
2D Invariant Mass of e’e” pairs (GeV/c?)

Bl 3-8 S5 i ORISR (1) Hxl) 1 2 e TR A, A DA SR 5 L ox 2 e AR
AT, WO ZACR S TR 2 GEANAR R A, LD I AR R T e RS e 2
(1) 2 HEAAR 5T A

PR 5t FA AR B fL IR R, DRI IE e 7l DA LR 2 545 3

Pho = Reco_Pho + Not_Reco_Pho
3-6
_ Reco_Pho  OppSign — SameSign (3-6)

€ €

Horp e R AR BTS2 dEANAS R0 A VA B BRI AR, LT 200 GeV p
+p Bl o TS B R B R RN 70% Aida, AERATHI M, Prik e #t 2 8e
i pr KL, DRI T 65% 11 20 A1 S0 M AR b ) B A A 0. il 7 EH
RO GI NI R 22 e JA 185 e 45 R AR G iR 72 e 1 SR, JRA T e Ry A R0 R
) 5% KAWL T — P g ARG IRZ . K 3-9RE7m K2 ARG T AN O T 1)
LLBIBES pr AL, BEIROIRERAER SR ZE, BONHEEHEIERRN] L FEs) e
5% FININRG R E . BEE pr JThm, ARG AR 67 I E B DTy, R WIFE 500
GeV ptp fillfi o ARG 1 B K U B RO

F49 T
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-]

al (=2} ~

'S

non-pho/pho
w
°’_|||||||||||||||||||||||||||||||||||||||
==

N

Y

12 13 14
P, GeV/c

B 3-9 ARG AN O PR R IEREEE pr 1022, EHP A ERERARSHRE, ROHIEHENA
RRGRE

o

~N -
©
©
-
o
-
-

3.4 FENLARYEHL T HL a1 T A ORI T VA

A S TAE R H bR 2 AL ARG 7 s sk T T LA RGO T T A,
TR A 7~ BHls 42 A ] Non_Pho KR 7R, T8 SR B TOLH TR ok, FeA1H#
JEHL T BAEAEA ] Pho KRz i T U7 (4RI e-h RIS S, FATTA semi-inclusive H
FHE FEA (Semi_Inc) TF 4G @ 7 ORI MR H. LA 1 T A R0 40028 28 T vl - S ) 4 A
e HUSR IR, AT ILFR A inclusive electron, F Inc KR, K OppSign Fdh B A I
inclusive electron A4 BL IR LLS 15 2 HL 7 AEAS, AT AR A semi-inclusive electron,
2 3841 H T IX BB FE A Z TR AL R R

Semi_Inc = Inc — OppSign
= Inc — (Reco_Pho + SameSign)

(3-7)
= Inc — (Pho — Not_Reco_Pho + SameSign)

= Non_Pho + Not_Reco_Pho — SameSign

F50 W
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AESE L7 Bl A A W] By BLT 22 204531

Non_Pho = Semi_Inc — Not_Reco_Pho + SameSign (3-8)

3 T AR PR REAS, AT ] A Y N S SR O A A e BE, TR
AR 3-9FK IR

AQSNon,Pho - A¢Semi,lnc - AQSNot,Reco,Pho + A¢Sam55ign (3'9)

S5 OISR {1 il S L <% O e e A 20 G A R I | e A G B i R
APNot_Recopho N HEEALFF R, (HZE T LA Adgeco_pro 415 G HL T A HA ¢ KAF 2,
EATZIE R R AT A A 3-10K58 78

1
Not_Reco_Pho = (g — 1) x Reco_Pho (3-10)

FESENT. e-h IRIK PR RN A, AN RETRT ALt ph ' HL 1 SRR 2803 s A 1R 16 L DR IBC R 2
AR FAA ) ' L ORI PR AR AR, 005 A DA o0 3 Hl A A5 B A e v 1 3R 12 3R 81 T
(ARl A - RE M Al A A 1, AR ITOE F AR AR 2RO, BADRR A e
(K3 PE B FL 3o RE X i HL 0 Sl 5 o L A AR DRI A 31 1 O 1B e B2 AT 28 DO 1,
DAL 3 PP b S 1K b AN BE 501 L7 RIS ] P 3t AN O B R R OR L HL AN 3 4
ZNURE FAE D' HL 1 I AR BE 1 N SR IR 5 A e HL - IR SR ICAS 5 b AT RS, 4 REAS 2 IE A
AR FA L FL 1 RO ICIR PR AL (58] AR FEAL FL I OGIKAS 5 rT B 2 5 3- 119

A(bNot,Reco,Pho - (_ - 1) X A(bReco,Pho,No,Pm“tner
< (3-11)

= (2 ~ 1) X (Aboppsiyn o Partner — ABSamesiyn o Pariner)

o e TEIGCH T EMBCR,  ArecoPhoNo_Partner A& WA HL T I RIS 5 2 5 i)
a5 FL SR T BT ARIKAS 5 Adoppsign No_partner 75 575 FLT-BLXT 6 BT
FEL PRI 7 Z IR M RIE S Asamesign No_Partner 213 A5 FLFHOM IOGHLF7E &
AR L1 ORI

HITAE R pr B, SR T2 LEBUR, K 70% Zedy, IAIAESRATT K 20 #r h ik

F51 W
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18 T TR TR R, TR T BT - ST (M) 55, I
BT 500 8 O3 T o 0 LE AT S B TR0 4R 030 . 2458 3- 12 R A2 T
TR oh J7 G A 5 IR, 2 5 A LR T B

A¢N0n,Pho = A‘bSemi,Inc + A(255'0LmeS’ign - A(bh,h

1
- (g - 1) X (A¢OppSign,No,Partner - AngameSign,No,PartneT)

(3-12)

Z'ln%>|% A¢Semi,1nc E‘:ﬁ/‘l‘%&iaj"j N(AQSSemiJnc) B/ Hﬁlﬂi?éjj \/N Ad)Semz Inc) Xj‘
TH BT, P72 3- 1200 3 1w 22 1A U8
(5N(A¢Non,Pho)>2 - <5N(A¢Semijnc)>2 + (6N(A¢SameSign))2 + (5N(A¢h,h>>2

1
+ <E - 1)2 X (5N(A¢Opp5ign,No,Partner))2

1
+ (_ - 1)2 X (5N(AQSSameSign,No,Partner))2
< (3-13)
= N(A¢Semi,lnc) + N(A¢SameSign) + N(A(bh,h)
1
+ (g - 1)2 X N<A¢Opp5ign,No,Partner)
1
+ (E - 1)2 X N(A¢Sam65ign,No,PaTtner>
3-10 7R 2 LI ARG LT NAS pr XAy HLi 1 I 7 A7 A7 DG TG, AEBE 2R 11
pr > 0.3GeV /e, WENBE THINAZE. 7E A¢ = O(near side) Il Ap = m(away side) Ff}

I BATW SRS 5, JF HAE near-side (RIS 5 BEAE LT pr T 5 5
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H®IMZ= PYTHIA Monte-Carlo &34 47

PYTHIA #5882 I RBAUAE s REREAE A PR TH, &l — R AW B R Al
ARG, FE RN 2 5 B T R, RIS D AR A d 75 1) 52 2% 1) oK
DL TR O EORYIGEE BEAEOERE . AT MISHOREH T
PRI 2T - W FAOAER . SRR 2R, ROk R S FAL . e
RE M8 B 7 M RSEAD, i e AR T IO Al I R, B0 ety e, p M1 p LTSI R
fit. BATFIH PYTHIA 8 AL | /syy=500 GeV p+p flffi, WFIUEE% 50 IR % 50 %5 H AR
PR LT S H SR T DAL A ORER, A A A AL, FRATT RIS e Hl sk iy
PRI S 1 5w A F T A TR B 431

4.1 PYTHIA FH A

PYTHIA A58 RUASEAUL vy e X it i AF 1 S8 LR = AN IR [59]: (1) Azl & A
ffy “Rb R, R MR, Wl gg — kO — Z92° — ptpmqq, IXHEBAE AR
BT HORI, AERX BB, RATE TR i i1, PriliX— BB s
THAFERIRARHESE (2) W0 TR By 7RI A 8 RIS RIS RS 218
o1 - W PAHEARH], X B i e v S, e T RS
BEOR, fEX BB, HIEMMD 7 A Mgs kR, () M T T RE, okl
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56 M ZE PYTHIA Monte-Carlo 13194

LIRS, 2 R U ARUE R TR AR, X R L T4 2 BT i B
1%, LR EREMBERERL, JCHEXN AR, FTERENSLKS ORI
PRILFE [60--62]. FEIX—FYBCEE RN, FIERF g s ok, X i) PLEII R 201 1
&5 B

m

PRATTAEA U SCI 43 A7 o FH 201 2 g 0 R AT (1 PYTHIA 8.1 JRAS, B2 T C+ HESE
ff), H4R PYTHIA 8.1 fiRAIEBAT 58 A UK PYTHIA 6.4 1] Fortran fiiA, RiE AA
AT AR P, PYTHIA 8.1 H i V4t o IF 8 T . 4648 F PYTHIA 8.1
KA, \/syv=500 GeV ptp ML FAFI, O 75 SRR R IA STAR ) E R YY) BESLLG
o, FATHE T STAR-HF-Tune, ‘&2 4 i3 — AN 44 M "runcard" 1) SCAF 19— 21 2 401k
B, MR EESHAGE N STAR LR B3 K, JLHKZN T ik PYTHIA 8.1 41 S
STAR FIRYH I FE . 1X— STAR-HF-Tune A& — ANAE K], A5 447 57 1) 52560 0000 H ok
I, STAR-HF-Tune [JRRAS RS HH N BT, Xl GRAIE T DU 1 B0 ) 54k [63]. 7F 3k
sy, B H) BB A STAR-HF-Tune Version 1.1, 4 T8 4 & e 8 KIS B

H

FRAEFE 1) 2 minibias A KIZAT PYTHIA.

K 4-1 7R 1) 2 1 £ STAR-HF-Tune KiIZ4T PYTHIA 8.1 43 2 ¥t il 1% 5 S50 Hoiis
FIELAL 22, 205000 R STAR M ARG A 3~ 3, 5 (5 520 B 102 PHENIX I
A G HL A, S (520 = 4 & PYTHIA 8.1 (STAR-HF Tune 1.0) B4 A= (AR 6 1
(RG5O RE P A0 R 43 7348 % PYTHIA 8.1 (STAR-HF Tune 1.0) 481148 %5 0 RS %5 50
FH AR MR CE TR#E, AWEP A LA S, PYTHIA 8.1 412N STAR-HF-Tune
2 J5 R AR Hb At 3 250 B0 o
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e 10'1 | — L L L B B B B ?
> . e STAR (published) 3
O 1024 e PHENIX (published) =
g - £ PYTHIA 8.1 (STAR-HF T 1.0 -
E el 1 TARKHFTune 10) ]
- = H A ctb—e 3
-O|—10'4_E ..'& o c—e ?—
§- Eooooo_.e_ o b—se E
* — _ =
6L L -
a3 s E
B = 04 ]
N 107 sl g -
- = o 048 3
-8_ DEIDJéo! T

10 E o ;%g i E

- oo 6636 ~ 3

10-9? oo - 6301& - =

S RTINS R E

- DD 66 =
107 bag_ =

= oo 3

10-11_ 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 ]

0 2 4 6 8 10 12

P, (GeVlc)

B 4-1 i\ STAR-HF Tune v1.0 ff) PYTHIA 8.1 #4877 A= () A B 7% 15 STAR A1 PHENIX SZ56 4 (1) Lk
5 (-0.5<1 <0.5).

4.2 VP4l charm % 50 Fl bottom % 5 X} JE' HL T 1) BT ik L
RIS 7k

AR A PYTHIA 8.1 #5745 5 STAR-HF-Tune Version 1.1 >k #ff 5T 1 5 K 25 3¢ -
ey AR PR ARG L T S LR 1 I T AL A R IE, FRATT 0k R I A BE A R BRI
pr > 0.3 GeV/co AT PG TR pr XHEW m il gevt&, RALSAT LT K
) PYTHIA %45, EAR ST, £6.5 < pr < 125 GeV /e &G — it AT
20129 AN AR pe AR AR IR L 1R 92555 AN IS e B8 AZ PR L 1o 0 T IR % e e
PR, AR TR I DTER: (1) B RS e AR T (2) IR L
SeEAR R R TR, B e R A P A . AT A A e R
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F M= PYTHIA Monte-Carlo #8947

T T/ RT B Ls SEASH SRR

1IN, dN / dA ¢

1/N,;y N/ dA ¢

1Ny AN/ dA ¢

Lo

= N W A 0o N

L L B BN
— 6.5<P,(trig)<7.5 GeV/c

T T

|II|I||II||\||‘_J JHJlI\IIlIIIIlHI

LA L L B B B
—— charm decay E
rrrrrrr bottom decay

/N, dN / dA ¢
~

Mllllllllllll

‘I\\Ill\lllllll'l?_.l IIIIIII\HI\‘\I

T
8- 7.5<P(trig)<8.5 GeV/c

F —— charm decay
bottom decay

LA B

rrrrrrr bottom decay

(=]

|!|H|IIII‘\HIlII!_HIHIlHHlllll‘\

1N, AN/ dA ¢
~

L

—i 3 _i

. ; 2 3

_ ] 1 E

Fi L Ll \ Lol L3 EL L A R R

3 2 -1 0 1 2 3 3 -2 1 2 3

A¢ A¢

L L B B BB = DN P N L A =

}8.5<PT(trig)<9.5 GeV/e = 8 9.5<PT(tr1g)<10.5 GeV/e E
= —— charm decay —— charm decay
------- bottom decay

L

N
RS o SENE ERTNE FRETE FRET NN S v Tl ERRR

11.5<Py(trig)<12.5 G

—— charm decay
bottom decay

ot

£ 1 5
3 E ;
3 E :
3 E i
EL Ll Ll ! Lol e = 'Jz‘
3 2 - 0 1 2 3 3 -
Ad
S B B B S B B < H
—10.5<P(trig)<11.5 GeV/c = 3 8
E —— charm decay - ~ £
e bottom decay ] % U
f 2 6"
E =l Z E
= Iur = 5f
- ] = 4
= E na
= 3 2=
= E =
El Ll Ll ! Ll ! e EL Ll
3 -2 -1 0 1 2 3 3 -2
Ad

N
> r
ooyl lindbiondy f

Bl 4-2  PYTHIA B> R KA 7 AEN A pr DCIR]S 4 HUSR 1 A7 (7 A R IR 20 A1y, L vy v it 17 1K)
pr > 0.3 GeV /e, ASERANRER S T A 1 57 Fo 1 1 RIBG, 5 (R 2 UR IR S 3 AR L 1
HY FEL SR T PR ORI o

& 4-2J 7R If) PYTHIA BAUL K28 55 50 AR 5 v A 1 A8 %% B 7 A T AE NS pr

DT 5 L a1 A 2 QIR 8, BT AR i 7 B H R QIR R AT T e,
2140 S ERARR AR 5 S A AL I L1 Ll a1 IR A A ORI, B e UK RS T3
AR R R L L s LR T B A ORI, BEAE AR HL T pr B8R, near-side RSG5t
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WG 5. ] DUE B, 8855 0 AR N L 1 MR %5 5 T A2 ¥ /L 7~ B AT THE near-side [
KIAE 5 TERAAAE— @ X, 2875 5e7E near-side [FIORIRAE 5 & — MRZEMIE, K5
SEAE near-side (1) ORIAR 5 WA AL T, IXALTE M SR 52 th TS P 7 A &
REBCE R RE L, i S BOR AL ™ A2 10 17 Rl 1 2 TR 5 08 R AR ORI, P LSR5 e AR
5 AL near-side (1R IBRMEAR 1 Z2 59 3 B E AT IAN [R] R i3 B [58]. AATIX — Rd, Fdl]
A ELHS PYTHIA B0 I 5 R AU B S 96 B0 s, K5I8 w6 HL 1 1) D ik L4914
AWAEZEL T RESR U SEH A R 7o G 7 IR ok
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$RE TRLERMITE

BATELENL T /sny=500 GeV ptp M3 H ARG HL1 55417 FLsim 1~ (17 R A1 ORI, R IN A
PYTHA BRI T i 3o AR 3 4t A 7 A [V L1 Ll WL o1 (K005 B AR DR IEG,
PYTHIA 45 R4S 5 s K s, BATIPICE TS vaxtF e 7 i ik b o

5.1 #UA4R

B 5-1 78 (2 S50 ARG T AE N AN pr IXTR) 5 45 HL 53 1~ 19 5 A7 A 50 156 P 5
PYTHIA 40025 R AL, HohAEBESR 118 pr > 0.3 GeV /co AT PYTHIA #4045
AU B S K s B 3G R O

A¢ezp =R x A(bB + (1 - R) X A‘bD +C (5'1)

Hrp, R EAESE, REIRZAAHETHTTRLE, Adp(App) 183 PYTHIA
BAUI IS 50 (B85 w0) S R 7 I 7 AL A R TG . s ith e 2 A &5 8, U6 1
FIh —15rad < Ag < 1.5rad. CRRIAF T, /synv=500 GeV p+p s B A A4 mi i)
pile-up RN, THEFEAFFAFR S Z 90T - 91T LUK LT - 91 ORIBON S 50 45 2R 1) 5%
Wiy, AN Rl AR R Z TAIANEAE R IG5, ALt e-h HSRIAT ‘5 38 e — W B3 i

&

5-2J 7 1 e BATTHR B (9 i =5 o 0 ARG W 7 I s kB E pr 724G, B R LA
T gt vz, HArie AT 13 3 /syn=500 GeV p+p il 48 KOG HL AL, o6 H
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6.5<pt<7.5 x| ndf 35.58/36 [75<pt<85] I ndf 28.45/36
T T T ratio b 0.6419 4 0.1100 Frorrrrrrr i m T ratio b 0.6038 £ 0.1176
8 Constant -0.1213 + 0.0580 8- Constant -0.09489 + 0.06172
7 = 7 =
< 3 < F 3
% 6 = % 6 =
~ ] ~ m ]
3 T E
2 4 1 2 4t‘ ‘%
24 £ i | P
s 3 LE - 3ET Lt i \TT_E
2 = 2 T
J F [ ¥ J
1 3 1 ' L =
| e El | I Ll A
-3 -2 -1 0 3 -3 -2 -1 0 1 2 3
Ao Ad
8.5<pt<9.5 o I ndf 32.33/36 [9.5<pt<10.5 | o I ndf 53.84/36
FroTTTTTTTTTTTTTT T ratio b 0.9102+ 0.0945 FT 7T T T T ratio b 0.9166+0.1084
8- Constant -0.1556 + 0.0530 8- Constant -0.2571+ 0.0594
7 3 7 =
< F 3 < F 3
3 St E 3 E
~ E 4 ~ H B
z ° I T i
o 4H 7 ‘E o 4 il
z& =N SN Zo"- F TI
Z 3l = £ 3 3
- r | . - C ]
2= il U 2 b =
= ¥ 3 E il ] ]
1= t = 1= t T =
El Ll Ll Lol e Fi Ll 1 | Ll L. =
-3 -2 -1 0 3 -3 -2 -1 0 1 2 3
Ad Ao
10.5<pt<115 1/ ndf 36/36 [11.5<pt<125] o I ndf 90.42/36
Frorririi i i i i rrmT T ratio b 0.7514+0.0994 rrrTrTT ' "7 ratio_b  0.6879+0.1243
8 Constant -0.09364 + 0.06869 Constant -0.4386 + 0.0895
7= 8
e k =
3 8 3
~ . = =~ q
4 5—_\5» oL 4 ;_iﬁ
T il r'a T ‘x4
2 4}‘ 1 A 2 H:
Z sl T g Rl
- F ST | 3 - 3
2= hed IR 3
E | T J 3
1= L R b
El I \ Ll I s
3 2 1 0 1 2 3 3
Ao Ad

B 5-1 /syn=500 GeV p+p REHEH ARG HLFAENA pp DXIE] 5548 HL 9 1 19 5 67/ 2RI S PYTHA U4 2R
LA, FERESRT pr > 0.3GeV e, Mgl SO B mi AR SEUG H i A, 20543878 PYTHIA FqUl 128 %5 e
TEAS IR WL T 58 T I AL A S, B 10 MR 4R R PYTHIA 4L 1) JEE 2 50 S48 1 L7 15 58 1 10 7 o2 £ K,
SRR PYTHIA 004 S8 30 80 s 4 3L
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T ORI R 22 2 BT R JE S5 R I AR R 22 e BRI, TRk R Y 4
IR RAT AN R G R 22, A H HTBREG I 20 B 45 2ROKR S IR SO ARG HL 1 K DR AE

6.5 < pr < 12.5 GeV Je XA BRI, HITTBREITH pr XA > 60%.

14

1.2

e
o

bottom/non-pho
o
» -
[TT T[T T T[T T T[T T[T TT T
b—‘—g—(
v—{:«-—c

IlIlIlIlIlIIlllllllllll[l[lllllllll[lll

7 8 9 10 11 12 13 14
P, GeVic

-
)
T 1

B 52 /syn=500 GeV ptp fll 8 K% s AR K TR ARG I stk BB RER pr 107224L .

5.2 pile-up KNS5 )5S0

RHIC 2009 2471 \/syv=500 GeV ptp fll4i )52 B JE AR % wmiffs, %5 T high tower fil
R FE, R EAIAR]T 10.59 Po~te YT Wit mf e, TAIFE R 12 b AT ik
FERYI iz, AR AT BE AN REVHEAA DX 0] HY A [ S0 AR, BRI 2 7 B AR 20 b 5 TN pile-up
RN . X —BE S IEIN, 25 R 5 R 0 7 A RIS 5, BRI
FEVEAN IR0 I OCIAT 5 HI R — 04 (K5 . 8 I BRI DCA 7R/ v B RE W8 1
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— B R 234w pile-up (RRE MR, PA] Ay I R AL A SR I AR TR A, AT DA AR 2 AR
KA F 3. R TR RN, DCAxy Hhi K, I H BT J4: 1Rk 5 I
WK BTG, KRR S A R SRR, Bl b LA ARG DCA xy 3. 3l
M PR DCAz 75— MRZAEWTEH, K ILREWS A 0 22 B pile-up B2, K] 5-3J€7 &
V/SnN=500 GeV p+p fill-fiE §1 High Tower fiilt & I S A (R0 74278 (] DCA z 4341, Tl TR
EARRP T BT A, RATH S RS IE I DCA z BRI 441, A H BE e A7 280

| DCAglobal_z_hist | Egﬁigelzba"iégzs;
Mean -0.005033
RMS  0.2611

7000

6000

5000

4000

3000

2000

1000

Lo IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

B 5-3 /snn=500 GeV p+p filifi High Tower fit /& (1 F4F AR T42 325 () DCA _z 434

LB pile-up KL F X OCBAR S M50, MR KRR BRI T gt vt i . AT T =
2 DCA_z PR 1 4 10 B Rk &5 R 52, 2393024 (-0.3em, 0.3¢m), (-0.5cm, 0.5¢m),
(-0.7cm, 0.7cm), RIL —0.5 cm < DOA_z < 0.5 em 1% — BRI 514 GE A5 3 2 AT 2K
AT \/syv=500 GeV p+p High Tower IZ T84 )52, Ko 4Lk ATxs b, 4>

o4 W



B STie X 65

59 A9 T A P R B A R S B B R A, o O AN SR REA 25 A1 B S5 5, T
CUE UL S HY pile-up HISEMH . AEIRATTBA A DCA z 3X— BRI GAT 21, AT Ly
AN REA AR i 5l B R 7 R A DGR S, ORI TR IR R % s Al
L7 R DTk O 2 TAAE AR B R B 220, R B s e JE B AR AR 1 pile-up RN 2 EEECR R, H
TIX— RN S5 Ja IR 5 VG G, 3 30T AN [ 5 B B R ARSI 1) B v DU R A A
BRZE5 o FATIMA DCA z BRI 44 (-0.5em, 0.5cm), A IUAS [ 5 8 Kodfa A A 4
e Rt T — 58 WL Hr N DCA _z BREISAT 2 AT A2 5 AN AN [R] 52 B2 B A A 45
HISRIR S R LB, KL DCA z 1X — BRI S e 8 LA 2t 25431 pile-up BRI 52
Wi, BRAT T2t I £ SR A 24 pile-up KL T 52N Z A U 5

5.3 g

PRATTH T 0 752, g 57 ARG Fi - B s F R 18 5 S DR IR R B 45 5 PYTHIA
BRI 25 L, S8BT RHIC 209 FI2AT 1) /syn=500 GeV p+p il fii o5 woxf JEt
R B DT EE ], AT H AT S0 45 RN & T Gevh it 2, WH B RG R, 1 &
GRZI TR I R . REREN T TARR R RETT, i 80 R E 2
FAE G L7 (R SR R AN E PRSI . H TR 45 RAUCRAEAE R G IR Z I DL T
JEE s ARG I DT EL ], NN RGEIR ZEZ G AT e s w i a4 SR — B 1B Al
T ARG H T A SR R AE 5% Z IR VE SR KU 5 T B ARG B R ORI AN o
PESINI R G R ZE, RIHTTHRIFA AR R, B BLERATT H i i 45 AL e K E0E M
H /Svn=500 GeV ptp Al 6.5 < pr < 12.5 GeV /e 1X—H gl X A iK% 5o 4 H
R TTIRLE > 60% LA L.
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5.4 STAR RJLST+2 (HFT)

T RGN RS 50, STAR &t 7 ERIE Tt ), Bt A — A8 BRI 25
Heavy Flavor Tracker(HFT) [64]. HFT J& ™20 #EA AR 2 4RI 2%, e el DY 2 Ak R
WL R EARIIARE, 1 AT RE, AR TPC R 7428328 (¥ %
SRR E . HFT BUEAE I R N 2 E, BRI L S5 TPC A1 — 28U,
Refin 78 e A7 A S 1A (A 2m) Rl (—1.0 < i < 1.0) SEPRFEIX R, & 10 LI )2 2 %
PRI 5%, JCE AE B AL TV AR 2.5 em FIAE, RERSHRALARE N Aok IR EERE ), HA
0] 5 HER e IA H) 10 me HFT HA Wbk sy (020 (] 23 HE 2, DRtk mf LB AEAE 55 A
), AN[FJIE 3 2R G0 RN BE B 0 F RS S AR ok BE I, [ HFT 36 Re g A K e
XAl i T AR IR T s AR I BE . BN HFT 2 J5, STAR HiRefs B H M IR 5
SeaR o HFT okl BE IR 2% (8] 43 HF 2 BRA8 SN R o 1 5™ AR AR, RS v BE 40 2K,
TR 5 7 AR A 1) P ORE A i, IR RS IX 0y S 4R S R S I B LA KX
FHR %5 58 R %5 5 R AR TR ARG HL -, I B R 28 A o] T H T AR 5 s 490 B0 4 1) 4
o

H
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FRE R FHEX T a7 A KB

FATHH 2 A 5ris A7 (a Multi-Phase Transport Model) #F57 T 200 GeV Au+Au XL
Tl 42 TP 00 7 A X T B V- T FR) 5 A8 A SGIBG, I RL BT 5T AN [R] A b 5 AR LT R SR R
AL, FRATRENS HARHL M7 sy BE BB HORE 776 7750 Au+Au RlfA 7 A (0 FA 3820 1) oI
HE A0 K R B AT U, o

6.1 A Multi-Phase Transport Model (AMPT) &2 f&j /)

e, BATKEANH—F AMPT #8 [65]. AMPT L A& i DU R 73 21 1) T A5 A5 7
(1) MR a6 [66--6915 (2) #8r T HIEAEH] [70]: (3) 3k ¥4k [71--73]; (4) 38T K
B [74, 7510 HRAERHOR 52 (¥ A BERTR-F AL AN [ 3686, AMPT B8 43 WA AN [+ 11
JiiAS: Default-AMPT [76, 77] A1 Melting-AMPT [78--80], K& 6-141 i T X AN A AMPT
Mgt . X T Melting-AMPT, UK 5240 alAe A #8575 A FE it th i oy 7 4
HLHIRSEHL . % Default-Melting, UK 3% BLHECHR T A0AR 5 E N SRT A U B Bl i
LE# AMPT 255 5560 R R S IIE,  FATTR I Melting-AMPT T4 5 LU AC s i35 431
FHELAE R, DRI (0 e 2 B v - BB TS AR AR I B i, T 0407 B B PO AH LA
FITE R GA S 3 TR, K Melting-AMPT FRERL S5 T G 5 4 M b5 S0 B dh A EL
Pl EARSCHISMHTT, 3T Melting-AMPT A7 58 . AMPT 4> 11 HAE
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68 SE7<E X5E T B T F b T 1 B9 75 o £ K BK

FIB BAUAN AL T 2 — 2 PIORBRPERUR, 18T % 18 mB SR UM IR DTk [65]. SRTfIAS
T RHIC ReX AL I B LR o (R i 85 B, S e B 0 Al 380 5 10 ikt LR 1 817
AT SRR IR T B R B, R T R I DTER, AMPT BALE M AZ
NS BE BRI OTR (910 2 AR SPERUN) (87, 8810 FATIEHE T HLA I 51 Hi S 48k
[ o = 10 mb, T LLHBARL ) A 5 S 30 UM, BT I 3% 45 K1 a8 ik T 1)
Melting-AMPT BEWS LU 938 STAR S 56 X0 21y X st 5~ J o7 1 R R IR [79, 82].

A+B A+B

energy in nucleon HUJING energy in nucleon

excited strings and minijet partons  spectators excited strings and minijet partons spe

ZPC (Zhang's Parton Cascade)
till parton freezeout ZPC (Zhang's Parton Cascade)

till parton freezeout
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Lund string fragmentation Quark Coalescence
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ART (A Relativistic Transport model for hadrons) ART (A Relativistic Transport model for hadrons)
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— RIPE M T i SRORE 5 (R AR X T B NP T KD A5 A1 1Y), AR AT RE TR i RE WV R 1
FEFR 1) 50 1) RE B 40 K BAT AR SR A R AR MO, [94, 9510 FATIA A ] AMPT i
B, A A BT A 51 AR AN [R] A S X TR] PR SR I e BRI AL, ok O A 7
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KIK R BB IRRFEAAS, #04 Ll g4, (PR (OGS % 5 A in-plane 3 out-of-plane
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RPN XS 2 dEANAR R AT, ARG TSR T RE S, IR RILE (/syy=500
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fMix: S5 ERHYES

HL T LT e = 1.602176487(40)x 1019,

HL 7 B me = 0.510998910(13) x MeV/c2,
i f T m, = 938.27203 + 0.00008 MeVe?,
BB T TR Meeharm = 1.277097 GeV.

JE A TTIR IR Mportom = 4.207047 GeV.

FLAS PG ¢ =2.99792458 x 10% m/s.

W B 50 B b = 6.62606896(33)x 1073 s
LG & h = h/27,

T RIS AR 2F = (¢, 7, Y, 2)o

DU LEZN R p = (Do, Pas Dy» P2) = (B, Das Pys D)o
BE B pr = /P2 + p2o

B T my = \/p3 + m2e

JEME n =1 In({222), b |p) = prcoshn, p. =prsinh;

‘ﬁlfpz

PREE y = L In(BeE2=), b pg = mycoshy, p,=mysinhy;

Po—Pz

Bjorken X»  Zpjorken = 5l AN T i W OGN A R AR TS R HE

Feynmanx, xp= L, K&K FHB)ERUTLO R ARG RS R LAY,

pz(maz)
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